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THE BIRDS OF CELEBES. 


The Birds of Celebes and the Neighbouring Islands. By 
A. B. Meyer and L. W. Wiglesworth. Two volumes. 
Pp. xxxili, 392 and 590; with 45 plates and 7 maps. 
(Berlin: R. Friedlander und Sohn, 1898.) 

en regions of the world approach in interest to the 

naturalist the wide Archipelago strung upon the 

equator, between the Asiatic and the Australian continents, 
both of which claim a share in the broken lands between 
which Wallace’s Line rides the marches. Of all these 
islands none perhaps have attracted more attention than 
Celebes, notably on account of its strange configuration, 
but especially from its central position in the archipelago 
which has given a remarkable character to its fauna, the 
affinities of which have bandied it from one to the other 
of the two zoological realms between which it lies. To 
which of them it will finally appertain must still remain an 
open question till it has been more fully explored, botani- 
cally as well as zoologically. Towards the settling of 
this question, however, Dr. Meyer, the distinguished 
Director of the Royal Museum in Dresden, in collabora- 
tion with Mr. L. W. Wiglesworth, has made a notable 
contribution in the work under notice, wherein the 
ornithology of the Celebesian area (as the authors name 
the main island plus the neighbouring islet groups in its 
immediate vicinity) is discussed. Both authors have 
brought special qualifications to their task, for both have 
large experience as observers in the field, Dr. Meyer 
having several years’ personal knowledge of the area in 
question. That every care has been taken by them in the 
preparation of this monograph is testified to by the six 
years of constant toil which the subject has exacted from 
them. 

The systematic account of the individual species found 
in the area is prefaced by a valuable introduction of 130 
pages, in which the authors give a short biographical note 
concerning the naturalists and collectors who have worked 
or written upon the birds of Celebes. This is followed 
by an account of the seasons and winds (illustrated by 
two coloured maps) in the East Indian Archipelago, in 
their relation to the dispersal and distribution of the 
birds. A section is next devoted to migration in the 
archipelago, with reference te which the authors remark 
that “during our studies it has become abundantly 
evident to us that ornithologists are not generally aware 
that migration goes on in the East Indies to the great 
extent it does.” They enumerate fifty-four “of the more 
prominent migratory birds of Celebes,” with tables which 
tend to “prove that each species has its own route or 
routes of migration.” Some of these species come from 
Norway vié Siberia, China and the Philippines to North 
Celebes, and go no further ; others hold on their course 
to New Guinea, Australia and New Zealand; while 
yet others fly directly from Northern Asia and Japan to 
the Philippines, North Celebes or the Moluccas, hugging 
the coast of the Western Pacific. In their return journey 
the migrants do not appear “always to return in spring 
by the route pursued in autumn, often apparently being 
tare or absent in districts through which they pass in 
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abundance in other seasons,” while a few remain and 
probably breed in their winter quarters. As to the causes 
of migration, however, the authors afford us no new facts 
or suggestions tending to bring us nearer the solution of 
the “ mystery of mysteries” of bird life. 

A further section of the introduction is devoted to the 
subject of “variation or modification of structure and 
plumage” among the birds of Celebes, under the head- 
ings of individual and of geographical variation ; seasonal 
changes; sexual differences, and changes depending 
upon age. Under the last heading the authors provide 
“some evidence drawn from Celebesian birds that modi- 
fications of shape... of feathers are caused by the 
ever-repeated action of mechanical attrition . . . and are 
ultimately transmitted to offspring,” and they take as 
one of their examples the case of the racket tail feathers 
of Prioniturus. The two middle tail feathers of these 
birds “are prolonged much beyond the others, and in 
adult birds the over-reaching portion of these two rectrices 
is converted into a bare shaft tipped with a spatule of 
ordinary web.” Drawings are given from specimens in the 
Dresden Museum showing that the feathers come in in 
the adult birds with the shafts bare, a character which 
must therefore be congenital and hereditary. According 
to the authors, the course of events must have been as 
follows :—the two middle tail feathers becoming (for no 
specified or known reason) a little longer than the rest, 
were by attrition on the twigs of trees, walls of their 
nesting-holes, &c., narrowed at the tips ; the friction re- 
acting on their roots resulted in still greater lengthening 
of the feathers ; further attrition resulted in half-formed 
rackets [why ?]; still further continued attrition and 
further lengthening of the feathers resulted in the “ pro- 
duction of other stages up to the most advanced develop- 
ment of the present time” —“ a process of ages, more and 
more advanced results being obtained in successive 
generations and transmitted by heredity.” Their “ argu- 
ments in proof that these rackets are the inherited effects 
of attrition” are shortly: (1) that such can easily be 
formed artificially by scraping ; (2) where the shafts are 
not exposed to attrition they are not bare ; (3) rackets do 
not occur on unexposed feathers sheltered from attrition ; 
(4) rackets are present in birds having no affinity with 
one another over the most varied positions ; (5) remains 
of the web are often to be found on the shaft of the 
racket; (6) there appears to be no other means for 
accounting for their origin—they are not sexual, not use- 
ful, and not “recognition markings” ; (7) the Motmots 
which produce these racket tail feathers by biting, now 
produce incipient rackets hereditarily. These argu- 
ments (?) hardly carry conviction; but if the truth be 
that the rackets are the inherited effects of attrition, one 
asks why so few feathers specially exposed to attrition 
by twigs and sides of holes, &c., as the external rectrices 
and remiges of all birds, and specially the exterior 
lengthened feathers of wedge-shaped tails (Dicrurus), are 
neither bare nor racket-shaped nor incipiently so. One 
points also to the middle tail feathers of the maleParadisea 
rubra, which—judging their development by the progress 
of their moult, as the authors do—éegin “ rather shorter 
than the + est of the tail,’ then are “ moderately lengthened 
and with webs narrowed in the middle,” and finally end 
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in a “black horny riband, bearing at its extremity a 
spatulate web” (Wallace). Why have the females of 
Parotia sexpennis no spatulate occipital plumes, and 
those of the spatulate or bare rachised-tailed Birds of 
Paradise no rackets, if the character is a non-sexual one? 
In the case of the Motmots, may not the narrowing of the 
web of the tail feathers be due to some physiological, 
pathological, or other cause, which attracts the bird’s 
notice to the spot, causing it to peck at the feather and 
eventually bite away its webs ; a habit which might be- 
come as fixed as the biting of the nails is from parent to 
children in many families. In the specimens which lived 
in the Zoological Gardens in London the central tail 
feathers came in with the webs on and were bitten off by 
the birds. The spatulate feathers would not arise, or 
would be lost, probably, if the Motmots left their tails 
alone. The very varied positions in which these singular 
plumes appear (altogether only in a few groups of birds), 
seem to indicate that it is not a question of attrition or 
excitation on objects with which the feathers come in 
contact, otherwise the occurrence of similar feathers 
would be far more common than it is, especially in the 
families to which the birds sporting such ornaments belong, 
since their habits, flight, and movements are similar. And 
if the rush of air through the feathers of the wing of 
certain pigeons can produce attenuation of their first 
primary, the same, or at least some, effect ought to be 
produced by the same cause, not only in many other 
pigeons, but also in hosts of other birds. 

The final section of the introduction discusses the geo- 
graphical distribution of the birds of the Celebesian area, 
and shows that it is inhabited by 393 species, and that 
fifteen genera and 108 species are peculiar to it. Each 
species is fully treated of in the systematic part of the 
work, as to its synonymy and diagnosis, with interesting 
and often lengthy accounts of its distribution and habits. 
Of these, seventy-seven are figured in forty-five plates by 
Herr Geisler, the artist of the Dresden Museum, who has, 
at the request of the authors, represented “ the exact hue 
of the specimens painted, sometimes at the cost of 
the artistic effect and clearness of tint seen in the English 
productions.” The work is also embellished by seven 
maps—two climatological, two topographical, and three 
devoted to geographical distribution. 

As a result of their laborious investigations, the authors 
find that 
“one-half of the peculiar birds of Celebes have their 
nearest affinities in the Oriental Region, and one-fifth 
only in the Australian Region ; but the Australian forms 
seem to be, on the average, rather more strongly differen- 
tiated than the Oriental forms. . . . The origin of the 
Celebesian avi-fauna is principally an Asiatic one, but 
Celebes, as a whole or asa group of islands, was separated 
early from the Continent, or never was intimately con- 
nected with it. . . . The special faunas of Celebes, how- 
ever, ... are far from worked out. ... The future, 
therefore, only can decide whether the ornithological 
facts as at present known teach us correctly that Celebes 
belongs to the Oriental Region and not to the 
Australian .. .” 

The authors are to be congratulated upon the pro- 
duction of one of the best and most exhaustive ornitho- 
logical monographs of a special region that have for a 
long time appeared either in England or on the Continent. 
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PUMPING IN MINES. 


Mine Drainage; being a Complete Practical Treatise on 
Direct-Acting Underground Steam Pumping Machin- 
ery. By Stephen Michell. Second edition. Pp. xviii 
+369. (London: Crosby Lockwood and Son, 1899.) 

> a somewhat heterogeneous collection of statistics, 

drawings and descriptions of pumping machinery, 
the work before us probably stands unrivalled in our own 
or any other language. It is profusely illustrated by 
means of excellent phototypes and woodcuts of pumping 
engines, as well as the details of their valves and valve 
gear, and contains minute verbal descriptions of their 
construction and mode of action. According to the author, 
most of the drawings have been supplied by the engine- 
makers, a fact with which no fault can be found, since 

there is no better source from which illustrations for a 

work like this can be obtained. But when we come to a 

consideration of the verbal descriptions the matter as 

sumes a different aspect. Except in those cases in which 
an author feels himself bound to explain the views or 
original work of another author with precision, so as to 
avoid the possibility of misconstruction, descriptions 
quoted verbatim are out of place. In describing appli- 
ances with which he is, or ought to be, familiar, he should 
do so in his own words and from his own point of view, 
and at the same time give the reader the benefit of his 
opinions and criticism. If he quotes page after page 
from trade catalogues as our author does, not omitting 
even letters of commendation from customers, he abdi- 
cates his claim to the position of an author and becomes 

a simple compiler. 

The work before us partakes far too much of this 
character, being to a large extent a compilation of the 
contents of catalogues ; and as this is a class of informa- 
tion that is liable to vary with the issue of each new 
catalogue, and can be always obtained post free, it is a 
pity to swell the bulk of a volume by inserting it without 
measure. 

The first twenty-two pages of the book contain intro- 
ductory matter, including a few definitions and a history 
of the Worthington and other pumps; then follow four 
pages filled with the names of pumps and their makers, 
and thereafter the subject-matter is proceeded with. 
Hydraulic and electric pumps, together with four and a 
half pages of “Hydraulic and other memoranda,” are, 
for no apparent reason, relegated to an appendix ; and 
the volume closes with a good index. 

In linking up the subjects and in venturing to express 
his own opinions, the author is not always equally happy 
in his remarks. For instance :— 


“ Height is essential to effectiveness in an air-vessel, 
mere lateral extension of volume adding little to its 
value” (p. 72) 

“The pump valves act a most important part in the 
action of the pump. Indeed, their function is a most 
important one, and they may fitly be described as the 
‘lungs’ of the.pump ” (p. 82). 

“A speed of 100 feet per minute is quite sufficient for 
small steam pumps if an excessive resistance in the ris- 
ing main is to be avoided” (p. 94). 


Apart from the resistance due to the head, which is 
the same whether the pump is large or small, a pump 
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encounters no other resistance in the 7zsin main or dis- 
charge pipe, except that due to the friction of the ascend- 
ing water. The amount of that resistance is a function 
of the velocity of flow, the area in cross-section, and the 
length of the discharge pipe, and is in no other way 
related to the size of the pump. 

“The Kaselowsky system is similar to that of Messrs. 
West and Darlington, originated many years ago, and 
developed in the last dozen years in the Scotch collieries 
by Mr. Moore. The chief features in which it differs 
therefrom are the use of accumulator pressure and a 
very long stroke, admitting of considerable reduction in 
the dimensions of the underground engine” (p. 340). 

Just before summing up in this way, our author has 
filled two and a half pages with a description of 
Kaselowsky’s system, furnished by the Berliner Mas- 
chinenbau Actien-Gesellshaft, which he says “may be 
comprehensible.” 

Moere and Kaselowsky both transmit power by means 
of a forcing pump actuated by steam at the surface 
through two pipes filled with water to a pumping 
engine situate at the point in the mine from which 
water is to be raised. In Moore’s pump, the water in 
each pipe moves first in one direction, and then in 
the opposite direction, acting the part of a rigid rod 
in its downward stroke, and the pumping engine in the 
mine oscillates in exact synchrony with the water in the 
pipes and with the forcing pump at the surface. Thus, 
if there were no leakage of motor water, each pipe 
would always remain filled with the same water that was 
originally put into it. Neither the forcing pump at the 
surface nor the pumping engine in the mine requires to 
have any distributing valves. The principal objection 
to this pump is that the pipes being subject to variations 
of pressure, expand and contract alternately, so that 
part of the stroke of the forcing pump, and consequently 
part of the work expended in driving it, is lost. 

In Kaselowsky’s pump, on the other hand, the motor 
water flows in a closed circuit, descending in one of the 
pipes and ascending in the other. The excess of pres- 
sure in the former over that in the latter is created by 
the forcing pump on the surface, and is expended in 
working the pumping engine in the mine. Both the 
forcing pump and the pumping engine are necessarily 
provided with distributing valves. 

The pumping engine in the mine consists of two com- 
plete engines and pumps fixed side by side on the same 
bed plate, each of which actuates the distributing valves 
of the other in exactly the same way as this is done in a 
Worthington pumping engine. The accumulators to 
which our author refers are three in number. Their 
purpose is to prevent the occurrence of shocks in the 
motor water when the distributing valves open and close. 
The motor water, travelling from the forcing pump to- 
wards the pumping engine, passes under the plunger of 
the first accumulator just after it leaves the forcing pump 
at the surface, under that of the second just before it 
enters the distributing valve chest of the pumping engine 
nthe mine, and under that of the third just after it leaves 
the same valve chest. They act exactly the same part to- 
wards,the motor water as an air-vessel does towards the 
water discharged by a pump. . 

The difference between Moore’s pump and Kaselow- 
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sky’s is therefore a very wide one, and does not consist 
in “the use of accumulator pressure and a very long 
stroke,” as we are so confidently informed. 

In the hydraulic and other memoranda we find : 

“ Dia. of circle or cylinder +°7854 = area.” 

This must certainly be an oversight. 

The rules for finding quantities are very arbitrary, as 
the two following examples will show, and no explanation 
is offered as to how they have been concocted. 

Thus :— 


“ Square of dia. in feet x five times the depth in feet 
= gallons.” 

“Square of dia. in inches = lbs. of water for 3 feet 
long + 10 = gallons.” 

Although the book is called “A Complete Practical 
Treatise,” there seems to be no good reason why the 
hydraulic and other memoranda should have been 
pitched upon such a low level as to appeal only to the 
capacity of those who can do little more than read or 
write. The School Boards and the Science and Art 
Department, now Board of Education, have for a number 
of years past been training many boys and men who are 
destined to irresistibly supplant the rule-of-thumb class 
for whom such rules were originally framed. The least 
of these would scorn to have a set of hard and fast rules 
thrust upon him without some kind of explanation, and 
no writer of the present day can afford to ignore this fact 
if he expects his work to be appreciated and to havea 
permanent value. 

Mr. Michell’s book is altogether~too voluminous. In 
the first paragraph of his preface he strikes the key-note 
that should have been his guide in writing it, namely :— 
“Many of the engines in use when the work was first 
published have, in the severe ordeal of underground 
work, maintained their position as useful and effective 
pumping agents ; others have failed, and are now only a 
name in the chronicle of mine pumps.” 

Thus, judging by the past, we may be quite sure 
that any more of those now in use will likewise dis- 
appear from the scene. If, instead of describing as many 
pumps now in use as he could find space for, our author 
had instituted careful inquiries to find out the most 
economical and trustworthy amongst them, if he had 
confined his attention solely to these, condensed his book 
to about one-quarter of its present size, and embodied 
a few leading formulz in their proper places in the text 
for the use of the student and the educated man who is 
now, and is also yet to come, he would have produced a 
more interesting, readable and useful work than the one 
now before us. 

We differ entirely from the views expressed by him to 
the effect that “In collieries with plenty of refuse coal 
and slack of no commercial value, much of it, perhaps, 
worth only a shilling or two per ton, a small initial out- 
lay rather than economy in working, and a plant that 
occupies little space in the pit...” can ever be a con- 
sideration of such great importance in the eyes of a 
properly educated colliery manager as to determine him 
to adopt an uneconomical pump because of its cheapness 
in first cost. Such a man would foresee that additional 
boiler-power and additional labour for stoking the boilers 
would be required to supply steam to the wasteful pump. 
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He would therefore spend an additional sum on the pump 
itself rather than on the purchase of boilers and in 
stoking, and he might even be sufficiently far-seeing to 
capitalise the value of the coal he would save, and spend 
part of that amount also upon the pump. 

In conclusion, the opinions expressed by our author to 
the effect that a pump placed in a chamber underground 
is for that reason necessarily neglected, and subjected to 
rough and unskilful treatment, that it cannot be so econo- 
mical as an engine working on the surface, that steam 
pipes in the shaft heat the workings, and so on, all tend 
to betray a want of knowledge of the practice of educated 
and observant engineers and managers of the present 
day. They sound rather hke an echo from the un- 
instructed past, or a dirge of the days that are now 
passing rapidly away. W. GALLOwAY. 


THE PALAEONTOLOGY OF THE 


INVERTEBRATA. 

Text-Book of Palaeontology. By Karl A. von Zittel. 
Translated and edited by Charles R. Eastman, Ph.D. 
Vol. i. Pp. viiit+706 ; with 1476 woodcuts. (London : 
Macmillan and Co., Ltd., 1900.) 

geologists and palzontolo- 

gists have awaited with eagerness the long-pro- 
mised translation of Prof. K. A. von Zittel’s well-known 

“ Grundziige der Palaeontologie ” which appeared early 

in 1895. At last we have received the first volume, 

which completes half the work, namely, to the end of the 

Invertebrata. It proves, however, to be much more than 

a translation of the German original. It is illustrated by 

the same beautiful woodcuts, with few additions ; it is 

also similar in general plan ; but most of the chapters 
have been entirely rearranged and rewritten, to express 
the views of the various American and English authors 
who have co-operated with Dr. Eastman. It is, there- 
fore, virtually a new work, and the scheme of classifica- 
tion adopted is very different from that accepted by the 

eminent Professor of the University of Munich. 7 
The only part of the “Grundziige” which remains 

almost unchanged in the present translation comprises 
the admirable introductory chapter and the account of 
the sub-kingdoms Protozoa and Ccelenterata. Here the 
student will find Prof. von Zittel’s own summary of his 
important researches on the structure and classification 
of the fossil sponges, which it is well to have left un- 
touched. Changes begin with the Echinodermata, and 
attain their maximum in the Cephalopod Mollusca, 
becoming less noteworthy again in the Arthropoda, 
which conclude the volume. 

Of the Echinodermata, the Crinoidea and Blastoidea 
were revised by the late Charles Wachsmuth. He added 
much new matter, and described and classified the crinoids 
in accordance with Wachsmuth and Springer’s “ Mono- 
graph on the Crinoidea Camerata of North America,” 
which is here said to be “as yet unpublished,” but really 
appeared in 1897. The sections on Asterozoa and Echi- 
nozoa have been extended, and in some respects much 
improved, by Mr. Percy Sladen, who has completely 
rearranged the Euechinoide: in accordance with the 
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researches of the late Martin Dunéan. The short de. 
scription of the Vermes has been revised and slightly 
enlarged by Dr. G. J. Hinde. The chapter on Bryozoa 
is no longer that of Prof. von Zittel, but the work of Mr. 
E. O. Ulrich, who has added many new figures. It is 
not quite up to date, there being no references to Dr, 
Gregory’s “ British Museum Catalogue” or his memoir on 
early Tertiary Bryozoa, published by the Zoological 
Society. The Brachiopoda, revised and partly rewritten 
by Mr. Charles Schuchert, are arranged according to 
Beecher’s classification, which is described in von Zittel’s 
original as “ one-sided,” being based only on embryology. 
The rearrangement of the Mollusca has been undertaken 
by Messrs. Dall, Pilsbry and Hyatt, who deal respec- 
tively with the Pelecypoda, Gastropoda and Cephalo- 
poda. Here it is difficult to recognise any of the original 
“ Grundziige” except the figures. In the description of 
the Arthropoda, Prof. Charles E. Beecher has added 
much important new matter to the section on Trilobita, 
which students will be glad to have. The treatment of 
the higher Crustacea and Merostomata is also much 
changed by the revision of Profs. Clarke and Kingsley ; 
but the Arachnida, Myriopoda and Insecta, edited by 
Mr. Scudder, remain almost as in the original German 
work. 

With so many collaborators, it has naturally been im- 
possible for Dr. Eastman to obtain uniformity of style 
throughout the volume; and the judgment which 
teachers and original workers will pass upon it depends 
largely on the section which they happen to consult. On 
the whole, we are disposed to prefer the original volume 
in the form in which it was issued by the distinguished 
teacher who prepared it. With all due deference to the 
eminent specialists who have devoted so much labour to 
the translation and revision, we cannot refrain from ex- 
pressing our opinion that they have converted an ad- 
mirable student’s manual into little more than an index 
to certain technical memoirs, which are as yet by no 
means accepted classics in pala:ontology. As Prof. von 
Zittel himself remarks in his preface, many of these 
memoirs are founded on certain embryological and phylo- 
genetic considerations, which may soon prove to be base- 
less assumptions ; while the old methods of comparative 
anatomy are often almost abandoned in favour of some 
one-sided hypothesis. We would also note that a large 
proportion of the generic names adopted are quite un- 
known in the original works on geology and palzontology 
which the average student will have to consult at the 
beginning of his career. In short, if the translators and 
revisers had devoted more attention to the correction 
of errors or the incorporation of new facts, and dis- 
played less eagerness to infuse their own personal 
idiosyncrasies into the work, they would have done 
much more valuable service than they have actually 
accomplished. 

The subject is too technical to enter into detailed 
criticism, and it must suffice merely to allude to three 
points in illustration of the difficulties which are placed 
in the way of the student. 

One of the first fossils which every student must learn 
to know is the brachiopod 7erebratula. Accordingly, 
Prof. von Zittel, in his “ Grundziige,” gives a concise 
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description of this shell as ordinarily understood in 
standard literature. Mr. Schuchert’s translation, on the 
other hand, has :—* 7eredratu/a, Klein, 1753 (Fig. 551). 
Genus not well known. Mesozoic or Tertiary.” He 
merely gives a list of ill-defined generic names of no 
value whatever, except as an index to certain special 
memoirs which he happens to approve. 

In the Mollusca Pelecypoda, Dr. Dall must. have 
devoted great labour to his exhaustive revision; but, 
from the student’s point of view, it would have been 
much better if he had bestowed it on the correction of 
mistakes. In the description of Pseudomonotis, for ex- 
ample, “left valve” is copied from the original German, 
although even the accompanying figure must have 
shown the translator that it was a mistake for “right 
valve.” 

Finally, every student must know something of the 
common Nautilus. If he looks at Prof. Hyatt’s de- 
scription (p. 526), he will learn that it is a recent genus, 
and may perhaps range backwards to the Tertiary ; but 
if he turns to Figs. 1075 and 1076, he will read that 
species of the genus occur in the Middle Lias and the 
Tithonian. Which of these two contradictory statements 
does Prof. Hyatt intend the unfortunate student to accept ? 
We presume he intended to re-name the illustrations 
Cenoceras, and, like Dr. Dall, was too much occupied 
with the greater rearrangements to take note of the 
minute points on which the real value of a text-book 
depends. In fact, not only in this instance, but through- 
out Prof. Hyatt’s section on Cephalopoda, the student 
will find hopeless confusion and receive practically no 
aid in plodding through the current literature of geology 
and paleontology. Nearly a hundred new generic 
names, introduced without definition, add in no small 
degree to the difficulties. 

While, however, the elementary student, for whom the 
“Grundziige” was written, will meet with disappointment 
when he attempts to use its English counterpart, the 
more advanced student engaged in original research will 
welcome the handsome volume which Dr. Eastman has 
produced. It is a valuable work of reference, which ought 
to find a place in every geological and biological library. 
We hope it will soon be followed by the second volume, 
containing the Vertebrata, which will make the English 
“Zittel” the most exhaustive and valuable treatise on 
paleontology in our language. 


INADEQUACY OF THE CELL-THEORY. 
Les Etres Vivants. Organisation—Evolution. By Paul 
Busquet. Pp. 181; 141 figures. (Paris: Carré and 
Naud, 1899.) 
yet the particular secret of this volume is, we 
have been unable to discover, except that it is 
intended as an argument for a franker recognition of the 
unity of the organism, and as an argument against the 
view which regards the multicellular creature as a “ cell- 
state” or asacolony. To discuss these difficult matters 
profitably requires great competence, and we do not 
think that this is shown by the author, who, for instance, 
cites the old report that the ectoderm of a Hydra turned 
inside out becomes endoderm, and so on, and uses this 
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as an argument against the original distinctiveness of the 
two germinal layers. Furthermore, while an attack on a 
position often means progress, one must master the 
previous moves, and we see no evidence that Dr. Busquet 
has done so. Has he seriously considered, for instance, 
Whitman’s notable essay on “ The Inadequacy of the 
Cell-Theory of Development”? 

A pleasing feature of the book is the author’s grateful 
tribute to his master, Prof. Kunstler, whose views he 
expounds and elaborates. Thus he begins with a defence 
of Kunstler’s conclusion that protoplasm is composed of 
series of minute elements, more or less globular, either 
placed in apposition or separated by fluid. This alveolar 
or “spherular” structure of protoplasm was described 
by Kunstler in 1881, and has been familiarised by the 
researches of Biitschli (not Butschli, as the author per- 
sistently calls him, just as he calls Kélliker—Kolliker, 
which is absurd). We do not notice any mention of 
Flemming, though his lifelong observations on reticular 
structure, and his criticism of the demonstrations of 
alveolar structure, must be taken account of if one wishes 
to be treated seriously in discussing such matters. 

The author points out that just as Dutrochet (1824) 
and Turpin (1826) may be said to have priority over 
Schwann and Schleiden in formulating the “ Cell- 
Theory,” so Kunstler must be credited with priority over 
Sedgwick, Whitman and Delage in demonstrating its 
inade iacy. For Kunstler maintained long ago that the 
cell, no primitive morphological unit, but an acquired 
mode of organisation, and that the cellular structure of 
the Metazoa is a secondary result adaptive to functional 
convenience. The frequent vagueness of cell-limits, the 
abundant illustrations of inter-cellular bridges, and the 
occurrence of indisputable syncytia are forcibly indicated 
by the author. 

It is argued that to think of a Metazoon as derivable 
from a colony of Protozoa is misleading ; and that al- 
though there are some true colonies among Metazoa, e.g. 
in Coelenterates and Tunicates, the colonial or polyzoic 
hypothesis, especially elaborated by Perrier, is a specious 
fallacy. We are asked to choose between two alterna- 
tives—the Metazoa are colonies of individualities of a 
lower order, or they are individualised irreducible unities. 
But it is not made plain why we may not suppose that 
the ancestral forms of various stocks passed through an 
imperfectly integrated colonial or polyzoic stage. — 

The author takes a survey of the animal kingdom, 
and seeks to substantiate a number of general conclu- 
sions, which we shall try to summarise. Living matter 
shows “a general and universal tendency to prolifera- 
tion or repetition of similar parts.” “These phenomena 
of repetition appear at first in the adult, where they con- 
stitute an acquired character ; in the embryo they are 
but the reproduction more or less modified, by coenogeny, 
of what exists in the perfect individual.” But in certain 
circumstances the repeated parts may coalesce, exhibiting 
a secondary and acquired simplification, and bringing 
about a recondensation of the organism, preparatory to a 
recommencement of the evolutionary process on some 
new line. Types do not arise by a slow and direct 
transformation of pre-existing forms, but each is a new 
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genesis. “ The law of the formation of new types is a 
fragmentation of the tissue of more primitive organisms, 
and the arrangement of these new formations in new 
groups.” “Neither selection nor adaptation can explain 
the specific peculiarities (particularités) of the structure 
of organisms, which are due to new spontaneous 
productions.” 

Thus the reader is insidiously led from harmless ad- 
missions as to the structure of protoplasm to grave 
heresies in regard to the efficacy of natural selection ; 
but if he is convinced, we confess our inability to under- 
stand how the trick is done. We think that the sound 
part of the book may be summed up in a sentence of 
E.B. Wilson’s : “ Broadly viewed, therefore, the life of the 
multicellular organism is to be conceived as a whole ; 
and the apparent composite character, which it may 
exhibit, is owing to a secondary distribution of its 
energies among local centres of action.” 7 i 


OUR BOOK SHELF. 


Notions de Minéralogie. Par A. F. Renard et F. Stéber. 
I*- fascicule. Pp. iv + 189; 398 figures. (Ghent: 
Ad. Hoste, 1900.) 

A TEXT-BOOK of mineralogy, written by the Abbé 

Renard, with the co-operation of his assistant, F. Stéber, 

who has published important mineralogical papers, excites 

high expectations ; and, in spite of its modest title, this 
work is really a text-book. The present volume contains 
only the introductory portion, dealing with the geo- 
metrical, physical and chemical properties of minerals. 

A second part is promised, which will contain the de- 

scription of various species and a notice of those found in 

Belgium. 

The excellent historical survey with which the book 
opens is modelled upon Fletcher's well-known “ Intro- 
duction to the Study of Minerals” ; it is only brought 
down to the year 1833. In the following section (geo- 
metrical crystallography) some of the principal types of 
crystals, and their planes of symmetry, are indicated by 
projections of the “ elementary spaces” (the systematic 
triangles of Maskelyne) similar to those used by Liebisch 
in his “ Grundriss der Krystallographie” ; axes of sym- 
metry are not employed, but the familiar conception of 
hemihedrism is retained ; and the facts are stated in a 
manner which involves no special mathematical know- 
ledge. Indices are used throughout. The subject of 
twinning is briefly treated, and only by reference to twin 
planes. In the optical section use is made of the wave- 
surface and the ellipsoid of optical elasticity. 

Since out of 189 pages eighty-eight are devoted to the 
geometry, and fifty-seven to the physics, of crystals, the 
chemical section is very brief, but considerable attention 
is, as might be expected, devoted to microchemical 
analysis, and also to crystal etching. 

The reader will not expect to find much that is novel ; 
neither will this book give him an insight into modern 
theoretical aspects of the subject ; but he will find, what 
is more important, a very lucid statement of the essential 
facts, and a clear description of the practical methods in 
use by mineralogists ; to illustrate this, special attention 
may be called to the paragraph on the angle of minimum 
deviation on p. 116, and to the interpretation of inter- 
ference figures by the diagrams on pp. 138-9. 

It must not be imagined from what has been said that 
the book ignores new advances in the science ; there is, 
for example, a paragraph on the use of X-rays. 

The figures are adequate, but not very well printed. 
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When the second part appears, we shall expect to find 
that it completes a very readable and useful student’s 
handbook. H. A. M. 


Muret-Sander’s Encytlopaedic English-German and Ger- 
man-English Dictionary. Pp. x\viii + 1733. (London: 
H. Grevel and Co., 1900.) 


BEFORE buying a dictionary of words of a foreign 
language the purchaser has to make up his or her mind 
as to what 4nd of a dictionary is required. There are, 
for instance, dictionaries which can easily be placed in 
the waistcoat pocket: these necessarily contain a very 
restricted number of words. From this they gradually 
increase in size, weight, and quantity of information 
given, until they assume such proportions that they are 
best kept in one place and referred to there, as their 
bulk renders them somewhat inconvenient to move. 

The volume before us, which is described as an 
abridged edition, may be said to be verging on the larger 
size of dictionaries, as its dimensions are 11 x 8 x 3 inches, 
and it contains nearly 1800 pages. 

The plan and arrangement of the work are uniform 
with the well-known French-German dictionary of Sachs- 
Villatte, and the pronunciation adopted is based on the 
phonetic system employed in the method of Toussaint- 
Langenscheidt. 

The volume should find special favour with students of 
science, for, although it is in no sense technical, there is 
a sufficient sprinkling of scientific terms throughout its 
pages which should render it most useful to this large 
class of readers. To find out the extent of the insertion 
of technical terms, we have chosen at random some 
chemical terms such as ozone, hydroxide, vanadium, 
fractionation, nitrate, and find that all except one-are in- 
cluded. Repeating the same for physical terms, we find 
ampere, watt, electrolysis (absent, but electrolyse inserted), 
galvanism, achromatic, all but one mentioned. 

Some readers may dislike the use of the German type 
when German words are printed, since most of the 
German scientific publications are now printed in Roman 
type; any one, on the other hand, familiar with the 
German language, will probably prefer the usual German 
letters. In addition to being clearly printed, the volume 
is strongly bound, and is issued at the moderate price of 
fourteen shillings. 


Die Elemente der Entwickelungslehre des Menschen und 
der Wirbelthiere. By O. Hertwig. Pp. vi + 406; 
332 figures. (Jena: Gustav Fischer, 1900.) 


THIS work is a condensation of the sixth edition of 
Hertwig’s well-known “ Lehrbuch,” brought out ina form 
more suited to the needs of beginners and students, 
especially of medicine. It is intended “to serve as an 
introduction to the field of embryological science, and to 
put forward only its leading facts in a shorter form.” 
Hence the discussion of controversial problems is 
omitted, as well as histcrical reviews or references to 
literature, for which the more advanced student must 
consult the larger work. Each chapter concludes with a 
“repetitorium,” by which is meant a numbered series of 
categorical statements, summing up briefly the results 
obtained in the foregoing chapter. There are numerous 
illustrations, the pick of those in the “Lehrbuch.” The 
book is doubtless one which will be very useful to the 
German student, but unless it is translated, it may be 
doubted if it will have a very large sale in this country, 
since the English student of the class for which it is 
intended is not able, as a rule, to read easily books in a 
foreign tongue, while those who take their science 
enough in earnest to acquire this faculty, will probably 
purchase the larger work. For the teacher, however, 
the book offers a brief and convenient summary, very 
handy for reference. E. A. M. 
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LETTERS TO THE EDITOR. 


| The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No nottce ts taken of anonymous communications.) 


Recent Exploration in the Upper Air and its Bearing 
on the Theory of Cyclones. 


ABOUT ten years ago there was an interesting discussion in 
regard to the théory of cyclones, by such leaders in meteorology 
as Ferrel, Blanford, Hann and Davis (see NATURE, vol. xliii. 
p. 82 and p. 470). Since then, considerable new material has 
been accumulated by research in the free air with kites and 
balloons, and it seems appropriate to consider its bearing on 
current theories. 

In America the work with kites, by Mr. Rotch, has resulted in 
the discovery of the following facts :— 

(1) The atmosphere is separated by sharply marked inverted 
vertical gradients of temperature into super strata, each 
stratum potentially warmer than the one beneath. By potentially 
warmer is meant that if any stratum were brought down, it would 
be heated by compression and become warmer than the stratum 
it replaced. There are usually two, and sometimes three, strata 
between the ground and the altitude of 3000 metres. The 
boundaries between these strata are regions of sharp contrast in 
a vertical direction of temperature, of humidity (both absolute 
and relative), and sometimes of wind direction. These 
boundaries are also regions of maxima in wind velocity, and 
the regions where clouds are chiefly found. 

(2) In the changes of condition of the atmosphere from day to 
day, the minima of temperature and humidity occur simulta- 
neously at all levels, except that in a superficial stratum within 
about 300 metres of the ground, the minimum sometimes cccurs 
later as a result of surface cooling. 

(3) The air column up to 3000 metres above barometric 
minima at sea-level averages about 10° F. warmer than the 
air column up to 30co metres above barometric maxima at sea- 
level. 

(4) Allthe conditions which characterise the surface cyclone 
and anticyclone, such as the circulation of the wind around a 
central area, the clouds and the rainfall, usually do not exceed 
the height of 30co metres. Above that height there is an en- 
tirely different distribution of pressure and wind circulation from 
that observed at the earth’s surface. 

(5) In the areas of low pressure in the upper atmosphere the 
airis cold, extremely dry and clear. In the areas of high pres- 
sure in the upper atmosphere the air is warm and frequently 
moist. 

In kite-flights made on November 24 and 25, 1898, at Blue 
Hill, there were evidences of three distinct wind. circulations. 
The surface cyclone did not exceed 800 metres (or half a mile) 
in thickness, and above this was a warm-centre cyclone with 
dense elouds and precipitation about 2000 metres in thickness. 
At the height of 3000 metres (or about two miles) the wind, on 
November 24, was found blowing from the south and circulating 
around an area of low pressure with a cold, dry central area ; 
while at the same time at the surface of the earth the wind was 
from the north and circulating around a warm-centre surface 
cyclone. (See Bulletins No. 1, 1899, and No. 1, 1900, of the 
Blue Hill Meteorological Observatory). 

In France, M.«Teisserenc de Bort has made a study of the air 
by means of da//ons sondes \aunched at frequent intervals from 
Trappes. His results show that the annual period in the tem- 
perature of the air is well marked up to and exceeding ten kilo- 
metres, They show further that during the irregular warm and 
cold periods in the atmosphere the isotherms rise and fall 
simultaneously at all heights up to at least ten kilometres. In 
other words, the warm and cold waves aloft occur simultaneously 
with those near the surface (see Comptes rendus, August 21, 1899). 

Dr. Hergesell, of Strassburg, has discussed the records of the 
international balloon ascents, and derived a number of important 
conclusions. Among these are: (1) In the highest strata of the 
atmosphere attainable by balloons the temperature change from 
day to day, and the temperature gradients in a horizontal direc- 
tion, are very marked. -Within distances of only a few hundred 
kilometres are sometimes temperatures at the same level which 
differ as much from each other as 30°-40°C. (2) Such temper- 
ature distributions as that which brought frosts in Europe on 


NO. 1591, VOL. 61] 


May 13, 1897, are not local and confined to the earthi’s surface, 
but metecrological phenomena of great extent and importance 
which embrace the entire atmosphere above Europe. (3) By 
computing and plotting the air-pressure for the heights of 5000 
and 10,000 metres, it was found that the areas of low pressure 
at these heights coincide approximately with the areas of low 
temperature, and in most cases are many hundreds of kilometres 
from the surface cyclone. Thus, on March 24, 1899, the surface 
cyclone or area of low pressure was along the north coast of the 
Mediterranean, near Italy, while the minimum pressure at 5000 
and‘10,000 metres was in Finland, or even further north (A/edeo- 
rologische Zeitschrift, January 1900). 

To compare these facts with theory, I have looked up the 
views expressed in modern text-books and recent literature. I 
find a number of different opinions in regard to the causes of 
cyclones, and have classified them as follows :— 

(1) Instability produced by a rapid decrease of temperature 
with increase of height ; that is, by a vertical gradient equalling 
or exceeding the adiabatic rate. This may be called the theory 
of vertical instability. 

(2) Instability produced by differences of temperature in a 
horizontal direction. In such a case, in consequence of the 
the difference in density, there is established a convectional 
interchange of air between areas of different temperatures, and 
there result differences of pressure, and consequently cyclones 
and anticyclones. This theory I call the convection theory. 

(3) Ifa current of damp air is deflected upward by any means, 
mechanical or otherwise, it cools by expansion, and its moisture 
begins to condense. This condensation retards further cooling, 
so that the air in rising may cool at a rate less rapid than that 
ordinarily existing in the atmosphere. In such a case, the air 
would continue to rise, and the conditions would be favourable 
for storm formation, as long as the supply of moisture lasted. 
This has been called the condensation theory. 

(4) When bodies of water, moving in different directions or 
with different velocities in the same direction, come in contact, 
whirls and eddies are set up between them. It is therefore con- 
ceivable that the large masses of air moving between the equator 
and the pole, may, at their places of meeting, produce similar 
large eddies, such as the cyclones of the weather map. These 
have been called dynamic cyclones and also driven cyclones. 

Probably ‘no meteorologist believes that any one of these 
causes acts entirely alone in cyclone formation. But a difference 
of opinion arises as to which is the principal cause, and to what 
extent the others are subsidiary causes. All theories agree in 
ascribing the primary cause to differences of temperature, either 
local or between equator and pole. 

Vertical instability can scarcely be considered the primary 
cause of cyclones, because, as stated above, the atmosphere is 
found normally separated into strata, each one potentially warmer 
than the one beneath. The fatal objection to the condensation 
theory, as pointed out by. Dr. Hann, is that cyclones in temper- 
ate latitudes are more violent in winter than in summer. Latent 
heat is not so effective an aid to storm action in winter as in 
summer, and yet it is in winter that our cyclones possess 
their greatest violence. According to the theory of driven 
cyclones, ‘‘ The masses of air set in motion polewards by the 
upper gradients are resolved, in part, into great whirls, the prin- 
cipal progressive motion of which is controlled by the prevailing 
west component of the former. The influence of the inequali- 
ties of the earth’s surface, the different heating and cooling of the 
land and ocean, and the bringing in of aqueous vapour and its 
condensation, come thus into account, as matters of secondary 
importance,” (NATURE, vol xliii. p. 470). ‘“‘If.. . cyclonic 
and anticyclonic disturbances are produced by the irregular flow 
of the general winds, it is probable that these disturbances would 
originate in the higher regions of the atmosphere, where the 
winds blow much faster than near the earth’s surface. - The 
differences of pressure produced at high altitudes would be felt 
down to sea-level ; and, as the lower winds move with compara- 
tive slowness, they would be governed by the gradients thus im- 
posed on them by the irregular movements of the upper winds. 
According to this theory, an area of high pressure would be. 
perceived at sea-level beneath a district where the upper currents 
crowd together; and an area of low pressure, or a cyclonic 
storm, would be developed beneath a region where the upper 
currents are somewhat divergent.” (Davis's ‘‘ Elementary 
Meteorology,” 1894, p. 219.) : 

As stated above, observation does not show areas of minimum 
pressure in the upper air above areas of minimum pressure at 
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sea-level. Furthermore, according to the theory of driven 
cyclones, the beg: motion of the cyclone is supposed to 
be determined by the “ prevailing west component” of the 
upper currents. At Blue Hill the mean westerly component of 
the upper current is 35 metres per second at 9000 metres, 
about 17 metres per second at 4000 metres, and I metre per 
second at 200 metres (//arvard Observatery Annals, 1890, vol. 
xl. p. 447). It is natural to suppose that a driven whirl, in such 
conditions, would be rapidly toppled over and destroyed. Yet 
storms persist for days. If, however, a driven whirl did persist 
in such conditions, its axis if tilted at all would, according to all 
analogy, be tilted in the direction of progressive motion. Yet 
the direct observations with kites at Blue Hill, and the observ- 
ations of clouds by Ley in England, prove that the axis of the 
cyclone is tilted backward. Moreover, it is reasonable to sup- 
pose that the air in the rear of a driven whirl would partake of 
the progressive motion of the whirl, and this, added to the in- 
draught, would make the wind velocity in the rear of the whirl 
very much greater than that of the winds in front, yet such is 
not generally found to be the case. For these reasons I think 
the observations do not favour the theory of driven cyclones. 
The theory of cyclones with which the observations in tem- 
perate latitudes seem best to agree, is the theory which supposes 
the cyclone to result from contrast of temperature in a horizontal 
direction. This I have called the convection theory. In this 
theory there are two types of cyclone. The warm-centre cyclone 
of the lower atmosphere, and the cold-centre cyclone of the 
upper atmosphere. The best type of the cold-centre cyclone is 
the polar cyclone ; but there also exist in the upper air in tem- 
perate latitudes small travelling cyclones or 4emz-cyclones of the 
same nature. Horizontal contrasts of temperature are most 
marked in winter, hence the theory explains why cyclones are 
most violent in winter. The origin of the horizontal contrasts 
of temperature is not shown by observation. They probably 
arise by the interchange of air between higher and lower lati- 
tudes. A body of air moving from the equator toward high 
latitudes would come into a region where it would be nearly 
surrounded by colder air, and the conditions would favour the 
production of a warm-centre cyclone. A body of air moving 
toward the equator would produce conditions favourable to a 
cold-centre cyclone. H. H. Cayton. 
Blue Hill Meteorological Observatory, March 30. 


Rock-structures in the Isle of Man and in South Tyrol. 


IF the intercrossing of two separate systems of folding be the 
essential condition in the complicated rock-structures so ably 
worked out by Mrs. M. M. Ogilvie Gordon in South Tyrol, I 
scarcely think the parallelism with the conditions in the Manx 
Carboniferous rocks can be so close as Mrs. Gordon suggests in 
her recent letter (NATURE, March 22, p. 490). 

So far as I have been able to judge, the disturbances in the 
Carboniferous volcanic rocks of the Isle of Man were the result 
of a movement which was single both as regards direction and 
time. It is true that this conclusion was reached in 1897, 
before Mrs. Gordon had taught us the importance of torsion- 
structure in areas of disturbance ; but I re-examined the sections 
last autumn, after having studied Mrs. Gordon’s paper, without 
finding any reason to alter my former opinion on this point. 
The interpretation given in my recent paper (Q./.G.S. vol. 
lvi. p. 11) is therefore in all respects the same as that published 
in brief in the official Summary of Progress of the Geological 
Survey for 1897 (pp. 110-112). 

It seems necessary, also, to call attention to the small scale 
of the structures in question in the Manx Carboniferous rocks. 
Their most striking teature is their sudden local development 
in a limited tract where the strata are rendered by diverse 
lithological composition peculiarly susceptible to differential 
displacement. Under such conditions, it appears that even a 
small degree of lateral movement may be so focussed as to 
cause great disturbance at certain places without much disturb- 
ance of adjacent tracts. The post-Carboniferous movement in 
the Isle of Man can scarcely have been even approximately of 
the magnitude of the disturbances in South Tyrol described by 
Mrs. Gordon. 

It was in pre-Carboniferous times that the Manx region 
underwent earth-movements of really grand intensity ; and Mrs. 
Gordon may have had this fact in mind in referring to the 
po pe In the Older Palzozoic (probably Cambrian) slate- 
rocks of the island, ‘‘ crush-conglomerate ” has been developed 
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on a very extensive scale by differential shearing, as described 
by Prof. W. W. Watts and myself five years ago (Q./.G.S. 
vol. li. p. 563). These rocks, moreover, show evidence of succes- 
sive epochs of disturbance, varying slightly in direction but ap- 
parently all pre-Carboniferous. The production of the ‘‘ crush- 
conglomerate” appears to have occurred during only one of 
these stages. It is not improbable that an observer acquainted 
with the ‘‘torsion-structures ”’ of the Dolomites might be able 
to find parallel phenomena among the highly complicated 
pressure-structures in the Manx Slates ; but I think that a sharp 
distinction should be drawn between these structures and those 
of the Carboniferous rocks of the island. G.W. LaMpLuGH. 
Tonbridge, April 8. 


Electric Light Wires and Dust. 


I BELIEVE that the collection of dust upon electric’ light wires 
and fittings is generally attributed to air currents, due to ther- 
mal causes, the same thing occurring, to some extent, with hot- 
water pipes. Recent experience has, however, convinced me 
that in the case of electric light conductors, electrostatic attrac- 
tion is really the chief factor, particularly where the supply is at 
200 volts from the street mains. In my office here I have 
several electric light cords strung across the ceiling. They are 
all exactly similar and under the same conditions, except that 
some of them have the switch in the negative and some in the 
positive conductor. The former gather dust to an extraordinary 
degree, and now, after a few months’ use, have become quite 
an eyesore. The latter are practically as clean as when first 
put up. As is well known, the negative conductor of a street 
supply tends always to earth itself, and, as a matter of fact, in 
my case I find that the negative of my supply from the West- 
minster Co. is almost at earth potential. The positive, on the 
other hand, is nearly 200 volts above the potential of the earth. 
In this lies obviously the cause of the phenomenon. The wires 
which have the switch in the negative are nearly at 200 volts 
potential above the earth whenever the switch is off, while those 
which have the switch in the positive are at zero potential in 
these circumstances. Of course, when the switches are on, all 
the cords are under similar conditions, one conductor in each 
being nearly at 200 volts above earth, and the other at about 
earth potential. No doubt it is when the switch is off, in the 
case where it is in the negative conductor, that the accumula- 
tion of dust takes place. Having regard to the comparative 
lowness of the 200 volts potential, from an electrostatic point 
of view, the rate at which the dust accumulates on the cords is 
most surprising, and this is my reason for thinking it worth 
while bringing the matter to notice. A. A. C. SWINTON. 

66 Victoria Street, Westminster, April 23. 


ON THE SIZE AT WHICH HEAT MOVE. 
MENTS ARE MANIFESTED IN MATTER. 


[% the molecular theory of heat it is assumed that the 

motions of atoms and molecules are the motions 
upon which the phenomena of temperature depend. 
These motions are assumed to be very irregular, and the 
apparent uniformity of structure of a gas, for example, 
is attributed to the very small size and irregularity of the 
motions, which within any region of sensible size are the 
same, on the average, as within any neighbouring region. 
Within regions of molecular dimensions the distribution 
of motion is extremely irregular ; neighbouring molecules 
are not in general moving at the same speed or possibly 
vibrating in the same way. Hence in this view the size 
at which heat movements are manifested in matter are 
of molecular sizes, 7.¢. from to cm. 

In addition, however, to all this matter, motion and 
vibration, there are present ether motions of an irregular 
kind. Within any closed envelope at constant tempera- 
ture the ether motions must be in statistical equilibrium 
with the motions in the envelope. The energy per c.c. 
of these ether motions will be considerable at high tem- 
peratures, and small at low ones. Many years ago | 
called attention to the energy per c.c. required in order 
to, in this sense, warm up ether, and showed that it was 
quite comparable with that required to warm up a rare 
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gas. Now the size at which these motions are developed 
are comparable with the wave-length of the ether dlis- 
turbances of the period of the motion. In the case of 
irregular disturbances, such as cause temperature phe- 
nomena in solids and liquids, one cannot define precisely 
the size of the ether disturbances, because they are of all 
sorts of sizes, being irregular in the same way as the 
matter motions are irregular ; but it is known that at 
each temperature there isa particular wave-length, round 
which the ether vibrations may be grouped, and that this 
average wave-length is shorter the higher the tempera- 
ture. The wave-lengths of these vibrations, so far as 
they have been observed, vary from 2°4 x 10~* to 107° cm. 

It is at once evident that the average size of the ether 
motions is very much greater—quite a thousand times 
greater—than the size of the molecular motions. In the 
molecular motions we could not expect to find any 
irregularity of distribution within distances such as we 
can see with a microscope, because within a visible 
volume there will be millions of molecules, and the 
average motion will be all that we can expect to see. 
Is it necessarily so as regards the ether motions which 
exist on so much a greater scale? Is there any way in 
which these very much larger scale phenomeua may be 
expected to affect matter on a scale comparable with 
their own size, and which consequently we might expect 
to be able to see, and which might produce effects on 
masses of matter consisting of millions of molecules ? 

We may consider in this connection an analogy from 
sound. Insound we can have small solid objects, such 
as masses supported by springs, which give out waves 
in air very much longer than the sounding object. A 
tuning-fork, for example, may be only a few centimetres 
long, and may give out waves a metrelong. The balance 
wheel in a watch vibrating quarter seconds would generate 
waves—feeble ones no doubt, but still waves—8o metres 
long, or some 8000 times the linear dimensions of the 
vibrating object. Similarly the vibrations of molecules 
generate ether waves many thousands of times as long 
as the linear dimensions of the molecules. On the other 
hand, solid bodies may be much longer than the air 
waves they produce. A bar of steel vibrating longitudin- 
ally would be fifteen times as long as some of the air 
waves it would generate. A pipe full of air would be 
of about the same length as the air waves to which it 
would resonate, not less than about a quarter as long. 
If, then, we had a large number of sounding bodies, some 
small ones like small tuning-forks, balance wheels, and 
such like, and others like pipes of a size comparable 
with the air waves, we would expect that when the small 
ones were all sounding, the larger ones would resonate 
to their corresponding waves, and thus be set in vibration 
by the waves originated in the smaller bodies. 

In the case of electromagnetic waves we should expect 
the same result. If there are bodies comparable in size 
with the heat waves in the ether which can have electro- 
magnetic vibrations produced in them of the same 
periods as those emitted by the molecules, these bodies 
should resonate to these heat waves. Now, by utilising 
the ordinary process of conduction in metals, we know 
that it is possible for electromagnetic vibrations to exist 
in conductors of a small size, down to a few millimetres 
in diameter ; and there is no reason to doubt that by 
means of conduction very much smaller bodies can have 
electromagnetic vibrations in them. Dr. Lodge, indeed, 
has suggested that the structures in the retina are of 
about the right size to resonate electromagnetically to 
waves of the frequency of the light waves that affect our 
eyes. Larger objects would resonate to the electromag- 
netic vibrations corresponding to the ordinary air tem- 
peratures. A sphere 10-*cm. in diameter would, for 
instance, resonate to waves of about the greatest length 
that have been measured by Riibens and Nicholls, and a 
much larger one could have a harmonic of its funda- 
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mental tone excited in it by these waves. In addition to 
these vibrations in Conductors, non-conductors of one 
specific induction capacity immersed in a medium of 
a different specific inductive capacity could also have 
syntonic vibrations excited in them. From all this it 
seems quite certain that in small particles of matter there 
must exist, at all temperatures, electromagnetic vibra- 
tions of a size comparable with the wave-lengths existing 
in the surrounding ether. 

-What sort of effects might we expect to be produced 
by these electromagnetic vibrations? Is there any 
prospect of our being able to detect them? What 
amount of energy may there be in this form of vibration 
on each particle? These are questions to which I am 
afraid I can only give very vague answers. To the first 
question, as to what effects may be expected to be pro- 
duced by these vibrations, I can only suggest in the first 
place an unequal heating of the particle. The parts of 
the particle which are the electric nodes, where the 
electric current alternates and where there are no electric 
charges, these parts should be kept at a slightly higher 
temperature than the electric loops. If the particle were 
not perfectly symmetrical, this would lead to an unequal 
heating of the particle as a whole, and this may bea 
cause of those so-called Brownian motions of small 
particles immersed in a liquid which are so very difficult to 
explain. In the second place, it may lead to a grouping 
together of molecules into masses of a size depending on 
the temperature of the liquid, and to a going about of 
these groups of molecules and a similarity of the vibra- 
tions of the component molecules which complicates the 
theory of temperature in a way that may ultimately, as I 
have before now pointed out, explain to some extent the 
difficulties at present surrounding this theory. In the 
third place, this may be connected with the conditions for 
the breaking down of simple viscous motion and the pro- 
duction of vortices in a liquid, though I hardly think an 
explanation on these lines 1s required ; and, finally, it may 
be connected with crystalline forces, the structures in the 
eye, vital actions in small cells and on a small scale, as 
in the patterns on diatoms, and possibly with the tem- 
perature at which vital actions ot certain kinds, such, 
for example, as consciousness, are possible. These are 
the merest guesses of a wild kind as to the possible results 
of what seems to be a vera causa for structures and 
actions in matter of a size comparable with the wave- 
lengths of light, and must be taken as merely wild 
guesses. 

As to the second question, of the prospect of detecting 
these electromagnetic vibrations in particles of matter, 
its answer depends so entirely upon the first that [ can 
only leave it to the investigators of the future to try and 
detect them. That such electromagnetic vibrations exist, 
I think, can hardly admit of doubt, any more than that 
the strings of a piano are kept in vibration when loud 
and irregular noises are produced in its neighbourhood. 

As to the energy of the vibrations upon each particle, 
I cannot give any satisfactory answer. If the particle 
were in a region through which a series of plane waves 
of aconstant type were being transmitted, it would no 
doubt be possible to solve the problem of determining 
the amplitude of its vibrations in particular cases of 
assumed shapes of particles. In the actual case of 
irregular disturbances I do not see, at present, any direct 
way of attacking the problem. It would apparently 
require to be attacked statistically, but I doubt whether 
this would lead to a true result, because there seems some 
reason to think that trains of uniform waves of con- 
siderable length do exist in the ether, and if there is any 
regularity of this kind in the ether motions, a purely sta- 
tistical treatment, in which the vibrations were assumed 
to be quite irregular, would fail to lead to a true result. 
If the energy of these electromagnetic vibrations of its 
fundamental period on a particle is no greater than 
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corresponds to its one degree of freedom on Boltzmann’s 
theory of partition of energy, I am afraid the amount of 
energy of this kind on each particle is hardly sufficient to 
account for any observable phenomenon. That it may, 
however, be much greater seems justified by the failure 
of this theory, so far as is known, in other cases, and this 
must be my excuse for calling attention to what seems 
certainly a vera causa for structures and actions in 
matter of a size comparable with the heat vibrations in 
the ether, even though the amount of this cause may, 
when fully investigated, turn out to be so small as to be 
insufficient to produce observable effects. 
GEO. FRAS, FITZGERALD. 


REPORT OF THE MALARIA EXPEDITION 
TO SIERRA LEONE. 


OLLOWING close on the “Instructions for the 
Prevention of Malaria,’ the Liverpool School of 
Tropical Medicine have issued the report of the malaria 
expedition sent out to Sierra Leone by that body in 
August last. Their objects, as stated in the report, 
were :— 

(1) To find one or more species of insects hospitable 
to the human Hzemamebide on the West Coast of 
Africa. 

(2) Tostudy the bionomics of these insects, with a view 
to suggesting better modes of prevention of malarial 
fever than those hitherto known to us. 

The terminology adopted is that used by Major Ross 
in consultation with Prof. Herdman, already noticed in 
NATURE (August 3, 1899). It is proposed to abolish 
the word mosquito, and use the old English equivalent, 
gnat, as there is no difference between the two, and be- 
cause the terms malaria and malarial fever no longer 
er propose the term hzemameebiasis, or gnat 
ever. 

The genus Anopheles was chiefly looked for, because 
these had been shown to be concerned in the trans- 
ference of the parasite. In the barracks at Wilberforce, 
Sierra Leone, 25 per cent. of the soldiers suffered from 
all three forms of malaria or gnat fever. All the gnats 
caught in the barracks were Anopheles costalis except 
one, and out of 109 of those examined, parasites were 
found in 27. 

Some experiments on feeding Anopheles on a patient 
with A. malariae gave positive results, several young 
zygotes being found in the gnat. These gnats were 
caught in a building where there were no fever patients, 
and numbers of them had been examined and found free 
from parasites. When, however, Anopheles bred from the 
larvee and kept in test tubes were applied to the skin 
of a patient, they were found not to feed copiously, and 
negative results, as regards zygotes, were obtained on 
dissecting them. It is suggested that the explanation 
of the failure was the non-fertilisation of the females ; it 
seems that the female gnat requires blood for the nutri- 
tion of the eggs. If the ova are not fertilised, the blood 
is possibly evacuated without some digestive process 
being performed which may be necessary to the vitality 
of the zygotes. 

Measures of precaution against the bites of gnats, and 
measures for reducing their numbers, are discussed in 
the chapter on prevention. It is remarked that neither 
Europeans nor natives made any effort to keep down 
the numbers of gnats, which constitute a very serious 

st in Sierra Leone, as they do in all tropical towns. 

oth this report and the “Instructions for the Preven- 
tion of Malaria” should be invaluable to residents abroad, 
as indicating how they may protect themselves from the 
annoyance from gnats, and from the evil results that may 
arise from their “ bites.” 

. Experiments .were instituted with a view to destroying 
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the adults or larvae, and to prevent the insects from 
breeding. It was not always possible to discover the 
breeding pools of the Anopheles infecting a particular 
spot ; for instance, none could be found at Wilberforce, 
the nearest pools where larve were found being nearly 
a mile away. Dr. Fielding Ould tried experiments with 
tar, and found the film on the surface of the pool lasted 
longer than a film of kerosene oil ; while both killed the 
larve and prevented them from hatching so long as the 
film lasted. 

In the addenda are some good micro-photographs of 
both zygotes and blasts from the gnat. 


JOSEPH BERTRAND. 


AMONG the heavy losses which science has suffered 

during the past few months, few will be the subject 
of such universal regret as the death, on April 3, of M. 
Joseph Bertrand. The loss will be felt, not only by 
mathematicians, but also by the great body of scientific 
men with whom Bertrand was brought into contact in 
his capacity of life-secretary of the Paris Academy of 
Sciences. 

Joseph Bertrand was born at Paris in 1823, and at an 
early age commenced his mathematical studies under the 
guidance of his father, who had been a pupil of the Ecole 
Polytechnique. Subsequently Bertrand entered the 
Collége de St. Louis, and at the age of eleven he suc- 
ceeded in passing the examination for entrance into the 
Ecole Polytechnique, although it was not till six years 
later that he actually entered the college, when he headed 
the list of candidates. Asa boy, Bertrand would nowa- 
days be styled an “infant prodigy,” by analogy with the 
youthful musicians who created such a furore at London 
concerts a few years ago; and it is interesting to learn 
from M. Maurice Lévy that this title (enfant prodige) 
was actually bestowed on him by the scientific men who 
welcomed Joseph as a young colleague at an early stage 
of his existence. The analogy between music and mathe- 
matics seems, moreover, to have suggested itself to M. 
Jules Lemaitre, Director of the French Academy, who 
remarks that such precocity of genius is sometimes found 
in mathematics and in music, but is never seen in litera- 
ture. We find Bertrand publishing a paper on the theory 
of electricity in 1839, when he must have been about 
sixteen years old, and it is hardly surprising in view of 
this to learn that his precocity amazed his masters. In 
1841 he wrote papers on indeterminate forms, Jacobi’s 
theorem and differential equations, and from that time 
onward he was fairly launched on his career as a writer 
of mathematical papers, his output being five papers in 
1842 and seven in 1843. But whereas most of the young 
musical débutants, to whom reference has just been made, 
have enjoyed only ephemeral reputations, and have ex- 
hausted their energies in their premature efforts to an 
extent which must have prejudiced their future careers, 
Bertrand succeeded in achieving all that was predicted 
of him ; he showed no diminution of energy in advancing 
years, and, moreover, to judge from all accounts, he 
developed into a good man of business, a quality which 
is commonly regarded by “the general public” as incom- 
patible with being a genius. ; 

In 1842 he had a narrow escape from being killed 
in a railway accident near Meudon. In company with 
his brother, Alexandre Bertrand, now distinguished as an 
archeologist, he had gone to Versailles to see the foun- 
tains, and on the return journey the accident occurred in 
which Admiral Dumont d’Erville was killed. Both of 
the Bertrand brothers suffered, Joseph losing the bridge 
of his nose—a misfortune which disfigured him for life— 
while Alexandre’s ieg was fractured. Joseph rescued his 
brother by dragging him through “the skylight,” the 
carriage doors being locked. A few months later he 
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married the sister of one of the injured, a Mademoiselle 
Acloque. At the Polytechnique, Bertrand acquired a 
knowledge of mining, and on leaving he became an in- 
spector of mines. He was subsequently appointed pro- 
fessor at the Lycée St. Louis. 

In March 1844 he became teacher of analysis (répé- 
titeur d’analyse) in the Ecole Polytechnique ; from 1847 
to 1851 he was examiner for admission to the same in- 
stitution, which raised him to the rank of professor of 
analysis in 1856, a post which he held till 1895, just after 
he had completed his jubilee as a member of the teach- 
ing staff, an event which was commemorated on May 27, 
1894, by a committee of his old students, who presented 
him with a medal engraved by Chaplain. In 1847 he 
was appointed deputy professor to Biot in the depart- 
ment of physics and mathematics at the Collége de 
France, and on the death of Biot, in 1862, he was ap- 
pointed to the chair. From then up till 1890 he lectured 
regularly, with the exceptions that his work was taken 
by Darboux in 1867, by Maurice Lévy in 1874-76 and 
1878-85, by Laguerre in 1885-86; since 1890 Marcel 
Deprez has acted as his deputy. We have it on the 
authority of M. Gaston Paris, that his first course of 
lectures was on a comparative study of the theories 
according to which geometers had attempted to account 
for capillary phenomena, his latest lectures being on 
electricity, thermodynamics and theory of errors. From 
1858 to 1862 he was professor of higher mathematics at 
the Ecole Normale Supérieure, and he also is stated to 
have held a professorship of special mathematics in the 
Lycée Napoléon. In 1856 Bertrand was elected a member 
of the Académie des Sciences at the early age of thirty- 
four, in place of Sturm; and on the death of Elie de 
Beaumont, in 1874, he was elected permanent secretary, 
in which office he had Berthelot as a colleague. He was 
made officer of the Légion d’Honneur in August 1867, 
and commander in December 1881. In 1884 he suc- 
ceeded Jean Batiste Dumas in the French Academy. 

Bertrand’s larger works-—namely, his “ Traité d’Arith- 
metique,” published in 1849; his “ Traité d’Algébre,” 
published in 1856; and his “ Traité du Calcul differentiel 
et integral,” brought out during the years 1864-7o—are 
accepted as standard treatises by mathematicians in all 
countries, the last named of the three being perhaps the 
most widely read of all. His treatise on Arithmetic con- 
tains, for the first time, a clear definition of incommen- 
surable quantity. His treatise on the Calculus contains 
a large number of geometrical applications embodied 
in his divers memoirs ; and special mention may also be 
made of his exposition of the theory of functional deter- 
minants and the close and useful relation which he 
established between these determinants and the simple 
derived function of one variable. It is greatly to be 
regretted that the manuscript of the third volume of this 
work was destroyed in a fire. A similar misfortune befel 
the manuscript of his original treatiseon Thermodynamics, 
completed in 1870. In this case, however, the loss has 
been repaired by the publication of a book on the same 
subject at a later date, based on a course of lectures 
given at the Collége de France. Those who have 
grappled with such a subject as thermodynamics will 
appreciate his naive observation that he has not attempted 
to make a complete treatise, and that he has only ex- 
pounded what he has understood. But, as M. Lévy 
justly goes on to remark, on-those points which he pre- 
tends not to have understood, notably on irreversible 
phenomena and the application of the Second Law to 
bodies of non-uniform temperature, he has made a series 
of critical remarks of great importance, which have 
already borne fruit. This treatise, moreover, is remark- 
ably rich in illustrative examples all more or less original, 
those dealing with saturated vapours coming well within 
the range of Practical applications. Other works ema- 
nating from his pen are an edition of Lagrange’s 


NO. 1591, VOL. 61] 


“Mécanique analytique,” with copious notes, and 2 
small volume of lectures on electricity, in which Bertrand 
gives the true origin and reason of Faraday’s notion of 
“electric flux,” although, being a mathematician, he 
naturally favoured the rigorous methods of Ampére, for 
whom he expressed great admiration. 

Passing from these standard treatises to the numerous. 
papers published in scientific journals, a glance down 
the list of these shows that, from the outset, Bertrand 


devoted his attention largely to applied mathematics, . 


and to those portions of pure mathematics required 
in the solution of problems in applied mathematics. 
His early papers deal chiefly with the differen- 
tial and integral calculus, differential equations, the 
calculus of variations, analytical mechanics, and in par- 
ticular the integration of the equations of dynamics. 
His papers on the theory of surfaces, dating from 1843, 
on the principle of similitude in mechanics, on the 
propagation of sound and on capillary phenomena, are 
among the best known of his minor writings. After 
1864, we find him writing biographical memoirs, com-- 
mencing with Copernicus, Tycho Brahé and Fresnel, 
and followed up in later years with Comte, Lavoisier, 
D’Alembert (1889) and Pascal (1890). In 1868, Bertrand 
commenced a series of papers on hydrodynamics ; flight 
of birds came under his “ken” in 1871, and in the same 
year he turned his attention to lunar theory. In the 
three years 1871-73, he ‘contributed quite a number of 
papers dealing with electricity and magnetism, including 
the mutual action of currents, &c. In the period 1874 
to 1883, the subjects treated included the sun, figure of 
the earth, electricity and magnetism, electric transmission 
of power, the Foucault pendulum, the theory of proba- 
bility. Probability was always a favourite subject with 
Bertrand. The numerous pitfalls connected with the 
solution of problems, the remarkable power of prediction 
which the theory appears to afford, had a great fascina- 
tion for him, and many were the courses of lectures 
which he delivered on this subject, not only at the 
Collége de France, but even in the less advanced classes 
at the Ecole Polytechnique, where the subject was in- 
troduced by him chiefly in connection with its bearing 
on astronomy and the applied sciences, such as civil and 
military engineering. 

We have spoken, too, of Bertrand’s papers on Fou- 
cault’s pendulum. How far Foucault owed the success 
of this and his other discoveries to the influence of 
Bertrand may be judged from M, Lévy’s own words. 
Nearly at the beginning of his (Bertrand’s) career, when 
he was but a mere professor at the Lycée, he discovered 
Foucault, became attached to him, helped him with the 
mathematical science which Foucault was lacking, con- 
tributed thus to his diScoyeries without in any way 
thrusting himself forward; and afterwards, hardly had 
he been elected .into the Academy of Sciences, before 
he pressed forward the candidature of the great physicist, 
then little known or unappreciated, against the opposi- 
tion of many of the highest authorities of that time 
—a contest which has remained famous. The struggle 
was not without its risks, nor the success without its 
honour. One vote turned the scale. But the Institut 
de France added one more man of genius to its scientific 
roll. 

By the end of 1883 Bertrand had written about 
121 papers. Many of these were published in the 
Comptes rendus ; others, mostly written in a lighter style 
and oftentimes with a vein of irony running through 
them, appeared in the Revue des deux Mondes, and 
included criticisms on “ pseudo-mathematicians,” as well 
as numerous biographies of genuine men of science. 

Of late years Bertrand communicated but few papers. 
to the Paris Academy. He appears to have devoted 
himself chiefly to the administrative work of the 
Academy. In connection with the annual awards of 
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prizes, we find his name almost invariably waiiatiin on 
the lists of judges, and he appears to have been no less 
energetic in drawing up biographical notices of deceased 
members. Nevertheless, we find him in 1895 writing on 
a geometrical theorem, and in 1896 breaking a lance with 
Boltzmann on that ever-fascinating and never-satisfying 
theory, the Kinetic Theory of Gases. This is the last 
time that we have been able to find Bertrand’s name in 
the Compiles rendus as the writer of a paper, though it 
repeatedly figures in other connections. 

Bertrand’s countenance and carriage are described as 

“ characteristic.” He was “short, thick-set, lively, 
vigorous, and very kind-looking. His face was covered 
with scars, and his nose had lost its bridge,” as we have 
seen, as the result of the Meudon railway accident, but 
the imprint of misfortune would appear to have given a 


his friends nearer to him. As a relaxation from work, 
he is said to have never tired of reading the novels 
of Sir Walter Scott, whom he described as * the greatest 


Joseph Bertrand. 
(From La Nature.) 


novelist that ever lived.” He leaves several sons, one 
of whom, M. Marcel Bertrand, a mining engineer, is 
himself a member of the Academy of Sciences, and 
rather well known. 

If Bertrand’s mathematical work earned for him the 
respect and adm'ration of men of science far and wide, 
his philanthropy endeared him to the smaller circle with 
whom he was more .intimately known. The enjoyment 
he derived from his own studies was fully equalled by 
his delight at reading the works of others. He con- 
stantly sought to bring to light fresh workers, and the 
few words of kind reassurance and appreciation, not to 
mention the passing on of an idea or the lending a 
helping hand over a difficulty, so much valued by the 
budding mathematician, were never wanting at the 
critical moment. In endeavouring to help those less 
favoured by fortune than himself, Bertrand would give 
much time and thought as to the best way of rendering 
them assistance. In 1857 Baron Thénard founded the 
“Société des Amis des Sciences,” an institution the 
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object of which is to assist scientific men and their families 
when in need. Bertrand was one of the first to support 
the Society, and his signature figures along with those 
of Boussingault, Quatrefages, Becquerel, Sénarmont, 
Balard,. Daubrée, Frémy, Deville, Berthelot and Pasteur 
in all its early records. In 1864 Bertrand was elected 
on the council, in May 1895 he. was nominated vice- 
president, and in November of the same year he suc- 
ceeded Pasteur as president. The Pasteur Institute 
also owes much to his energetic support. 
Mathematical investigation is essentially a search for 
truth ; but with Bertrand the love of truth and hatred of 
all that is false, was not confined to the mathematical 
side of his character; this trait was indeed deeply 
engrained into his whole existence. While there was 


‘ nothing he would not do for those he knew to be 
tender pathos to his appearance, which seemed to draw | 


deserving, he seems to have possessed a happy knack 
of effectually disposing of his enemies by a few strokes 
of sarcasm, which must have been the more withering 
because they so completely placed his adversaries in the 
wrong. 

Had Joseph Bertrand’s life and health been spared 
a little longer, there can be no doubt that he would 
have taken a foremost part in the liberal programme of 
congresses with which Paris hopes to attract a distin- 
guished assembly of savants from all quarters of the 
globe, and we are sure that many English readers of his 
“ Differential and Integral Calculus” would gladly have 
availed themselves of the opportunity of coming into per- 
sonal contact with the well-known French mathema- 
tician. The loss of so prominent a figure in the Parisian 
world of science would at any time be deeply deplored, 
and his absence from the brilliant gatherings that are to 
be, only adds to our regret at losing one who has done 
much to simplify and popularise the study of mathe- 
matics. 

At the funeral, discourses were delivered by M. Jules 
Lemaitre, director of the Académie Francaise; by M. 
Maurice Lévy, president of the Académie; by M. Ber- 
thelot, his fellow secretary of the Académie des Sciences ; 
by M. Gaston Darboux, representing the Société des 
Amis des Sciences; by M. A. Cornu, representing the 
Ecole Polytechnique ; ie M. Duclaux, director of the 
Institut Pasteur ; by M. Gaston Paris, administrator of 
the Collége de France; and by M. Georges Perrot, 
director of the Ecole Normale. In endeavouring to 
portray the life of a man of many and varied parts like 
Bertrand, we have largely drawn on the information 
contained in these orations, which are published in the 
Comptes rendus ; but while it has thus been possible to 
enter into many of the details of Bertrand’s life, his 
character as an individual can only be appreciated by 
reading separately the thoughts expressed by those who 
have known him intimately in his many capacities. Of 
these expressions, we can do no better than conclude 
with the words of M. Georges Perrot :— 


** Tl n’a pas été moins grand par le coeur que par l’esprit.” 
G. H. BRYAN. 


NOTES. 

WE notice with regret the announcement that the Duke of 
Argyll died on Tuesday morning, at the age of seventy-seven 
years. No definite arrangement has yet been made with regard 
to the funeral, but it is believed the interment will take place 
next week. 


THE international conference for the protection of wild ani- 
mals in Africa, announced last week, was opened at the Foreign 
Office on April 24, and was attended by plenipotentiaries of 
France, Germany, Great Britain, Congo Independent States, 
Italy, Portugal and Spain. Readers of NaTuRE hardly need to 
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be reminded that sucha conference is of deep importance, and it 
is sincerely to be hoped that a definite plan of action will be 
decided upon as a result of its deliberations. A leader in 
Tuesday’s 7%mes directs attention to the necessity of an inter- 
national agreement to restrain the extermination of many of the 
mammals, birds and fishes in Africa. It is useless to preserve 
wild animals in one part of Africa while they are killed off 
without restriction in neighbouring districts by people accre- 
dited as citizens of another European State. This is why an 
international agreement is sought for. It is needless to dwell 
upon the unnecessary slaughter of elephants, rhinoceroses, hip- 
popotami, and the larger kinds of antelopes, elands, koodoos, 
sables and others since the Cape Colony, the Boer States, and 
the Rhodesian territories have been opened up to colonisation. 
Halfa century ago, as the Zimes points out, the whole of South 
Africa below the Zambesi swarmed with antelopes and other 
game, including lions and leopards. Now, except in a few rare 
districts, there is nothing more of the kind to be found than in 
Hampshire or Devonshire. To remedy this state of things, the 
Times advocates the establishment of large reserves, like the 
Yellowstone Park in the United States, where wild animals can 
be allowed to live their natural life. It is easier to bring this 
to pass in Central Africa, where so much laid is practically 
waste, than in countries where civilisation has made its way. 
The experiment has been tried, on a smail scale, in many places, 
and with considerable success. In a narrow strip of forest 
country on the South Coast the Government of the Cape 
Colony preserves some herds of elephants. Mr. Rhodes has 
done much for the preservation of antelopes both on his property 
near Cape Town and in Rhodesia. There appears to be no 
reason why very large areas in Central Africa should not be set 
apart as refuges in which all the rich animal life of the continent 
might be permitted to propagate and develop under something 
approaching to natural conditions. Ten or twelve of these great 
reserves would keep alive, for a time at least, the striking 
types of animal life in which Africa is so extraordinarily fertile. 


IN connection with the subject of the foregoing note, some 
remarks made by Prof. S. P. Langley in the latest report of the 
Smithsonian Institution are of ‘interest. It is pointed out that 
the National Zoological Park at Washington was established 
with the object of preserving the fast vanishing species of 
American animals. The changes which were noticed in the 
western part of America some years ago are now occurring in 
Alaska. With the advent of the settler and the railroad in the 
West, the great herds of animals which ranged over the western 
territory of the United States were practically exterminated, 
though by strenuous efforts here and there small collections of 
the buffalo and other large interesting mammals, like those in 
the National Zoological Park, have been kept alive. Whether 
a race can be made to survive in this way is open to question, 
but the effort at least should be made, and the Smithsonian 
Institution is trying to promote this survival. The United 
States still possesses at Kadiak Island, on the south-east coast 
of Alaska, a few living specimens of the largest carnivorous 
animal now in the world—a monster bear—which has not at any 
time been brought into captivity. Prof. Langley has been trying 
for two years, through American companies on the island, to 
obtain live specimens of this and.other great mammals of Alaska 
with the hope of preserving the species before the inevitable 
opening of all that distant territory of the United States to 
civilisation and settlement will have resulted in the extermination 
of its large fauna, but these efforts have hitherto been wholly 
unsuccessful. 


THE summer meeting of the Institution of Mechanical 
Engineers will be held in London during the last week in 
June. 
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THE Bruce gold medal of the Astronomical Society of the 
Pacific has been awarded to Dr. David Gill, C.B., F.R.S. 


THE Daily News announces the death of Prof. A. Milne- 
Edwards, director of the Natural History Museum at Paris. 


Sir J. Barry TuKe, well-known for his works on mental 
diseases, has consented to become.a candidate for the vacancy 
in the parliamentary representation of the Universities of Edin- 
burgh and St. Andrews, caused by the death of Sir William 
Priestley. 


WE learn from the Chmi:al News that an international 
banquet will be held by the Chemical Society of Paris in honour 
of those gentlemen who, by their presence at the Universal 
Exhibition, will represent pure and applied chemistry. The 
date fixed for the banquet is Thursday, July 19, when the chair 
will be taken by M. Berthelot, honorary president. 


THE economic position of the German Empire in 1900 forms 
the subject of a report by Mr. Gastrell, commercial attaché to 
Her Majesty’s Embassy at Berlin, which has been issued by the 
Foreign Office. It is instructive to trace the steps in the pro- 
gress of the Germ&n Empire towards the important position it 
holds to-day. Mr. Gastrell points out that, in industrial and 
commercial matters, the first twenty years of the existence of 
the German Empite—from 1871 to 1890—were devoted to the 
elementary education of its people ; the following ten years— 
1891 to 1900—have been spent on their higher education ; and 
the end of the century sees in them a body of men each an ex- 
pert in his own trade or profession. The bases on which 
Germany’s power stands are primarily its trade and, in a minor 
degree, its agricultural resources. The population of Germany 
to-day is probably larger than that of the United Kingdom by 
some 15,000,000, and greater than that of France by about 
17,000,000. 


THE facilities which will be granted by the Portuguese 
Government to foreign astronomers visiting Portugal in May, 
for the purpose of viewing the total eclipse of the sun, have been 
made the subject of an official announcement by the Foreign 
Office. Astronomers from abroad will be exempt from pay- 
ment of the usual Customs duties on production at the 
Custom House, on arrival, of a certificate drawn up by the 
astronomical society to which they may belong, setting forth 
their names, and describing’ the instruments and bvoks which 
are to be imported. This certificate, however, should be 
legalised by the nearest Portuguese Consulate before starting. 
Further, it is announced that the Ministry of War has in- 
formed the Ministry of Education that all the military 
authorities of the districts of Vizen, Aveira, Guarda, Castello 
Branco and Coimbra will afford any possible assistance to 
astronomers during the observations, and that tents will be 
lent to observers, on a request being addressed to the Ministry 
of War in Lisbon to that effect. A Government notice has 
now been published in the Offctal Gazette, stating that the 
King has nominated a Royal Commission for the purpose of 
assisting in every way those who may come from abroad for 
scientific observations, and for superintending astronomical 
arrangements generally. This commission will sit either at 
the Royal Observatory, Lisbon, or at the Geographical 
Society, Lisbon; its president is his Excellency Senhor 
Marianno de Carvalho. If any British astronomers going to 
Portugal will communicate with her Majesty's Minister shortly 
before their arrival, he will be able to take ange to facilitate 
the object of their visit. 


Tue annual meeting of the Iron and Steel Institute will be 
held on Wednesday and Thursday, May 9 and 10, under the 
presidency of Sir William Roberts-Austen, K.C.B., F.R.S.: 
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On the first day, the Bessemer gold medal for 1900 will be pre- 
sented to Mr. Henri de Wendel, president of the Comité des 
Forges de France. During the meeting, papers will be read 
and discussed on ingots for gun tubes and propeller shafts ; the 
manufacture and application of water-gas ; the equalisation of 
the temperature of hot blast ; blowing-engines driven by crude 
blast-furnace gas; the solution theory of iron; the use of fluid 
metal in the open-hearth furnace ; the manganese ores of Brazil ; 
the utilisation of blast-furnace slag ; iron and phosphorus ; and 
the continuous working of the open-hearth furnace. The 
annual dinner of the Institute will be held at the Hotel Cecil 
on May 9. 


Ir may be remembered that in France, last year, the Matin 
organised a race of about 1400 miles, known as the ‘‘ Tour de 
France,” which effectually brought the powers of automobile 
vehicles to the notice of all sections of the population. In some 
of these contests very surprising results have been attained. 
The winning car in a recent race at Pau, says the 7mes, accom- 
plished a distance of 208 miles without a stop, at an average 
speed of 44] miles an hour, covering the first 344 miles in the 
remarkable time of 334 minutes. Stimulated by the success of 
Jast year’s ‘* Tour de France,” both in promoting the use of 
motor cars and in revealing the types of car best suited for the 
purposes in view, the Automobile Club of Great Britain and 
France has arranged a trial of over 1000 miles, to be carried out 
on a route passing through the following centres of population :— 
Bristol, Birmingham, Manchester, Edinburgh, Newcastle-on- 
Tyne, Leeds and Sheffield. The procession of cars started 
from Hyde Park Corner on Monday, and the survivors will 
return to London on Saturday, May 12. Eleven days will be 
devoted to covering the distance, and at each of the above- 
named places the vehicles will be on exhibition for one clear 
day. They will also be exhibited for a few hours at Chelten- 
ham, Kendal, Carlisle, York, Lincoln and Nottingham, and at 
the conclusion of the trial there will be a week’s exhibition at 
Prince’s Club, Knightsbridge. Over eighty vehicles are taking 
part in the trial, of which fifty-three have been entered by 
manufacturers and agents, and the remainder by private owners. 


THE death is announced of Prof. Silas W. Holman, emeritus 
professor of physics at the Massachusetts Institute of Technology. 


AN appreciative notice of the life and scientific career of the 
late Mr. J. J. Walker, F.R.S., who died on February 15, is 
contributed to the University College School Magazine by Mr. R. 
Tucker. Mr. Walker was appointed lecturer in applied mathe- 
matics and physics at the school in 1865, and in the same year 
became a member of the London Mathematical Society. He was 
amember of the council of the society from November 1869 to 
November 1874, and then again from November 1876 to 
November 1894; he was vice-president for two periods of two 
years, and president from November 1888 to November 1890. 
He contributed some twenty-four papers to the Proceedings, the 
longest of which were a method in the analysis of plane curves 
and on the satellite of a line relatively toa cubic. His presi- 
dential address was ‘‘On the influence of applied on the pro- 
gress of pure mathematics.” This, as remarked by his successor 
in office, Prof. Greenhill, ‘‘showed us how many of the most 
abstruse theories of pure analysis owe their origin to ideas which 
arose in connection with concrete and even practical require- 
ments.” His range of mathematical reading was very extensive, 
and he contributed papers to the Royal Society and most of the 
mathematical journals. From 1868 to 1882 Mr. Walker was 
vice-principal of University Hall. He was a member of the 
Physical Society, and was elected F.R.S. in 1883. 


THE death of M. Gustave Planchon has removed from our 
midst perhaps the most active scientific pharmacist of the 
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present day. Although typically French, Planchon’s works, so 
far as their matter is concerned, are cosmopolitan, his ‘‘ Simple 
Drugs of Vegetable Origin,” for instance, being known to al} 
students of pharmacy. Planchon was a graduate of Montpellier, 
and the first part of his career was spent in teiching pharmacy 
in the Montpellier Faculty of Medicine. In 1866, however, he 
was called to Paris as Professor of the Natural History of 
Medicaments. He was appointed Director of the Paris Schoo} 
of Pharmacy in 1886, and continued to hold that position until 
his death a few days ago. Most prominent among his contri- 
butions to pharmacy are his, the work mentioned above, and, 
brochures upon quinine, ipecacuanha and jaborandi. He was 
also a great authority upon the history of pharmacy and 
medicinal plants lore. He was quite recently elected President 
of the International Congress of Pharmacy, which is to take 
place in Paris next August, and it will be a matter of most 
sincere regret that one who would have filled the duties of this 
position so ably has been so unexpectedly cut off. Besides 
those who admire his work, and him on account of it, he leaves 
behind a large circle of close friends who will all their lives miss 
his kindly personality. 


THE Paris correspondent of the 7zmes reports that a geologist, 
M. Neuburgher, has just been examining, on behalf of the French 
Government, the mineral oil country of Oran, Algeria. It is 
stated that there is a tract, of at least 120 miles in length, ex- 
ceedingly rich in petroleum, resembling the rich districts of Baku 
and Galicia. 


THE death of an aéronaut at Paris from poisoning by 
hydrogen arsenide shows the necessity of taking precautions 
to purify the gas used for filling balloons. From a note in Ze 
Nature it appears that upon the occasion on which the accident 
occurred the balloon was filled in the ordinary way, and nothing 
peculiar was noticed in the character of the gas; but some 
hours afterwards the persons who had assisted in the operation 
were taken seriously ill, and one of them did not recover. The 
accident directs attention to a danger frequently overlooked. 


ANOTHER effort to discover some clue to the fate of Andrée 
will be made this summer. The National Geographic Magazin: 
states that the Swedish-Russian Expedition, which will leave 
about June 1 for Spitzbergen to relieve the party that is at 
present engaged in the work of measuring an arc of the 
meridian in that latitude, plans to make a detour to King 
Charles Land and carefully search the entire neighbourhood. 
It will be remembered that in September of last year a buoy was 
picked up on the north coast of King Charles Land, at 80° 
north latitude and 25° east longitude, marked ‘“ Andrée’s 
Polar Expedition."’ When taken to Stockholm and opened, it 
proved to be what Andrée had called ‘‘the North Pole Buoy,” 
and in which he was to place a message when he passed the 
North Pole. However, a microscopical examination of the 
interior could discover,no message. As the buoy could not 


‘| have drifted to King Charles Land from the neighbourhood of 


the Pole, the only conclusion possible is that it was a part of the 
wreckage of the expedition, and that possibly more wreckage 
may be found near by. 


Swiss engineers, though so successful in the manufacture of 
various classes of machinery, labour under the disability that 
practically the whole of the iron employed, valued at over two 
million pounds annually, has to be imported from Germany 
and elsewhere. This is due, not so much tothe absence of iron 
ores within their boundaries as to the want of coal wherewith 
to smelt it. We learn from the Zéectrician that recent re- 
searches in electro-metallurgy promise a means of overcoming 
the defect, and a scheme for the application of the electric 
furnace to the smelting of iron on the large scale is being 
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developed by Herr Miiller Landsmann in the Bernese Oberland, 
near Meiringen. A concession has been obtained from the 
State for the working of an outcrop of hematite. The vein has 
a thickness of 7 feet, and is visible for a length of two miles 
along the mountain face. Thence the ore will be transported 
by an aérial ropeway to Innertkirchen below. The concession 
obtained for the water power available from the Aar in the 
immediate neighbourhood, amounting to 60,000 h.p., will be 
used to drive the machinery required, and to supply the power 
for the electric smelting furnaces. 


AGRICULTURAL experiment promises to become an important 
branch of technical education in rural districts. Prof. W. 
Somerville’s eighth annual report on experiments with crops 
and stock in the counties of Cumberland, Durham and North- 
umberland is an instance in point. It contains the results of 
well-arranged experiments of direct value to the farmers of the 
districts in which they were made ; and by encouraging work of 
this kind the councils of the counties mentioned are doing a 
service both to technical education and the agricultural com- 
munity. Many of the investigations described deal with the 
values of natural and artificial manures for different crops. A 
note on the eradication of charlock amongst corn crops by spray- 
ing with solutions of sulphates of copper and iron is of wide 
interest. The corn crop was in no case permanently injured by 
the treatment, though in some cases it was temporarily harmed. 
{n no case was clover at all injured. On the whole, a 4 per 
cent. solution of copper sulphate is recommended for application 
at the rate of 25 to 40 gallons per acre, the dressing being 
repeated after the interval of a week if necessary. 


AT a meeting of the Academy of Science of St. Louis, on 
April 2, Dr. W. H. Warren read a paper giving an outline of 
recent progress in the chemistry of perfumes. For the most 
part, these substances are high boiling oils. Formerly these 
oils, which are complex mixtures of several compounds, were 
obtained exclusively from flowers, but recently some of the 
essential principles have been produced by chemical means, 
whereas other artificial perfumes are mere imitaticns. With a 
few exceptions, the essential principles which give the per- 
fumes their value belong to the complex class of organic com- 
pounds known as the terpenes. Nearly every substance having 
the properties of a perfume has in its molecule certain atomic 
groups the presence of which exerts a marked influence on the 
odour, Among the more important of these may be mentioned 
the aldehyde, ketone, ester, ether and alcohol groups. Wonder- 
ful progress has been made in the knowledge of the terpenes 
and of their derivatives during the past ten or fifteen years, 
among the chemists who have taken a prominent part in the 
labour being Wallach, Baeyer and Tiemann. 


PARTICULARS concerning the establishment of the Hamburg 
Institute for the study of nautical and tropical hygiene are given 
in the Board of Trade Journal. The Institute, like those of 
Liverpool and London, is a natural outgrowth of new condi- 
tions. The rapid transition from sails to steam, as a means of 
propulsion, the almost universal substitution of steel for wood 
in the construction of sea-going vessels, and the improvement 
in the food provided for seamen, have brought about a marked 
change alike in the ailments and the nature of the accidents 
occurring to members of the crews. Scurvy, night blindness, 
the so-called ship anemia, chronic ailments of the digestive 
organs and canals, as well as lead-poisoning, even if not yet 
absolutely extinct, have become rare in a very marked degree. 
In their place, however, a series of new diseases has demanded 
the closest attention of the medical faculty. Todeal with these 
diseases, and cases of malaria, beri-beri, black water fever, and 
other tropital disorders, special hospitals or institutes at large 
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ports are needed. The Hamburg Institute is to comprise a 
division for patients, provided with sixty beds and a laboratory, 
which will be fitted for bacteriological as well as for chemical 
research, space being provided for twelve investigators. Five 
tables for research will be reserved for qualified military medical 
aspirants for service with the German Colonial troops or under 
the German Colonial Department. Their course of study of 
the etiology, symptoms and treatment of malaria and other 
grave tropical diseases, of tropical physiology and _ tropical 
hygiene, will extend over several months. Attention will also 
be given to the more general methods of hygienic investigation, 
so that the students in question, when opportunity should be 
forthcoming, may possess the requisite training for extended 
research abroad, combined with the ability to report technically 
thereon. The additional tables in the laboratory will be placed 
at the disposal of the naval and mercantile services, as well as 
of medical men, who, having returned from the tropics, are 
desirous of pursuing special branches of research. The 
participation of Prof. Koch in the investigation of tropical 
diseases has greatly assisted the decision of the German 
authorities in establishing the Hamburg Institute. 


THE complete history of the great Japanese earthquake of 
1891 is still unwritten ; but Prof. Omori has contributed an in- 
teresting note upon it to the last volume of the Pudlications of 
the Earthquake Investigation Committee. The total disturbed 
area is estimated at about 900,000 sq. km. The maximum 
acceleration at various places was calculated from a large number 
of overturned bodies ; that at Nagoya being 2600, and at two 
other places more than 4300 km., per second. The range of the 
motion at Nagoya must have been about 233 km. Many obser- 
vations were also made on the direction of overturned bodies, 
from which it appears that in and near the Mino-Owari plain, 
the principal direction of the earthquake motion was approxi- 
mately normal to, and directed towards, the meizoseismal zone. 


For several years Prof. Omori has studied the subject of 
earthquake measurement in a brick building. One of Prof. 
Ewing’s horizontal pendulum seismographs was fixed near the 
top of an external wall of the Engineering College at Tokyo, 
whilst another was erected on the ground below. During the 
years 1894-98, ten moderate earthquakes were recorded, and it 
was found that if the earthquake consisted of comparatively slow 
vibrations (say, above halfa second in duration), the motion was 
practically the same in both places ; but if of quick-period vibra 
tions, the motion of the top of the wall was about twice as great 
as that of the ground. Prof. Omori notices that, with destruc- 
tive earthquakes, the damage of two-storied buildings is generally 
confined to the upper storey. 


We have received a reprint, from the 7ransactions of the Royal 
Society of Canada, of a note, by Mr. W. Bell Dawson, on some 
remarkable secondary tidal undulations registered at Halifax, 
N.S., Yarmouth, St. Paul Island, and St. John, N.B., on 
January 1 and 2 of this year. The secondary movements 
ranged from 10 per cent. of the whole amplitude of the tide 
at St. Paul Island, to no less than 45 per cent. at Yarmouth. 
The pilot chart of the North Atlantic shows that at least three 
storms, two of which developed hurricane force, passed over or 
near the region between December 26 and January 2. Mr. 
Dawson does not attack the general problem of the causes of 
secondary undulations, which are of very frequent occurrence 
off the eastern seaboard of Canada, but he draws attention to 
the favourable conditions which exist there for observing them. 
The most important feature as yet determined is that the 
segondary undulations do not become magnified in range in 
the same ratio as the main tidal undulation does, under the 


influence of the general form of the coast. 
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THE sudden rise of temperature over the British Islands to- 
wards the close of last week, when the temperature in the 
neighbourhood of London reached 78°, owing to the presence of 
a large area of high barometric pressure, was a very welcome 
change from the recent exceptionally cold period to which the 
latenesss of the spring in all parts of the country was due. This 
reading has only been once exceeded in April during the last 
twenty-five years. For the greater part of the month the mean 
of all the highest day readings was about 1° below the average, 
and it was not until the 19th that the temperature at Green- 
wich exceeded 64°; in many recent years a higher temperature 
has occurred in March. The returns published by the Meteor- 
ological Office show that the rainfall over England since February 
had been much below the average, and that the amount of bright 
sunshine had been deficient in most parts 


To the March number of the Agricultural Gazette of New 
South Wales, Mr. W. W. Froggart, the Government Entomolo- 
gist, communicates an important paper on the ‘‘ plague” of 
locusts to which the country has lately been subjected. Although 
Australia has been visited by swarms of locusts from a very 
early period, it does not appear that these did much damage till 
the seventies, when farms had begun to occupy much of the 
open plains of Victoria and other districts. Between that period 
and 1891 New South Wales was devastated by swarms of the 
species known as Pachytylus australis; but in the serious 
visitation of 1899 the place of that kind was taken by Zpacromia 
terminalis, which is believed to have moved into the colony 
from South Australia. Not only did the swarms destroy all the 
sheep-feed in the districts visited, but they likewise ruined some 
20,000 acres of young wheat. Mr. Froggart concludes that an 
effectual remedy would be either to destroy the eggs, or to 
expose them in such a imanner that they would be readily ac- 
cessible to the attacks of birds. But he has also hopes that 
inoculation of the immature insects with the so-called African 
locust-fungus would have good results. 


THE March number of the American Naturalist contains 
some interesting remarks on the habits of the American gilled 
and blind salamander described some time ago by Dr. Stejneger 
under the name of 7yphlomolge. A number of living specimens 
were obtained from subterranean waters at a depth of 181 feet 
beiow the surface, but only one of these survived for any length 
of time above ground, Unless disturbed, these salamanders 
spend their time in resting or in walking very slowly ; when 
walking, they move a few steps at a time, pause awhile, and 
then once more advance. From the extreme slenderness of their 
limbs, Dr. Stejneger came to the conclusion that these were 
employed solely as feelers, and that progression was effected by 
means of the tail; but this conjecture is now shown to be 
incorrect. 


From Mr. J. C. Thompson we have received a copy of his 
paper on tropical and northerly ‘‘ plankton,” published in the 
Transactions of the Liverpool Biological Society. 


WE have to thank Messrs. Eigenmann and Schafer for a copy 
of their paper on the mosaic of single and twin cones in the 
retina of fishes, published in the February number of the 
American Naturalist. 


THE Jrish Naturalist for April contains an interesting account 
by Dr. R. F. Scharff upon all the species of whales and dolphins 
known to have visited the Irish coast, illustrated by good figures 
of their skulls, with the outline of the heads. 


IN a paper on some abnormally-coloured Australian birds, in 
the Victorian Naturalist, Mr. R. Hall calls attention to the 
fact that while in New Zealand and South Australia birds dis- 
play a tendency to albinism, in North Australia, as in India, the 
variation tends to the development of melanism. 
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HITHERTO the genus of vampire bats known as Monophydlus 
has been represented only bya single species from Jamaica. _ In 
a recent issue of the Proceedings of the Washington Academy of 
Sciences, Mr. G. S. Miller describes three new representatives 
of the genus, at least one of which is from the mainland. 


THE Journal of the South-Eastern Agricultural College, 
Wye, Kent—issued under the joint auspices of the Kent and 
Surrey County Councils—contains much valuable information in 
regard to pests and diseases which infect or afflict cattle and 
crops ; the one of most local interest being an essay on ‘ red 
mould ” in hops. 


MONSIEUR C, JANET, President of the Zoological Society of 
France, has favoured us with a copy of his *‘ Essai sur la con- 
stitution morphologique de la Téte de l’Insecte,” Paris, 1899. 
In this brochure, which is admirably illustrated, the author 
adopts the view that the true head of all insects is primarily 
composed of five segments. 


WE have received from the Trustees of the British Museum 
the portion of vol. ii. of the ‘‘Catalogue of the Lepidoptera 
Phalenz”’ containing the plates, by Sir George Hampson, The 
execution of the coloured illustrations of these ‘‘ Microlepidop- 
tera” is all that can be desired ; but we notice that the author 
has departed from recognised usage in calling the family 
Arctiadae instead of Arctiidae. 


THE ‘‘ Psychological Index,” published annually by the 
Psychologica? Review, is well-known to be a comprehensive and 
orderly bibliography of original publications in all languages, on 
psychology taken in its widest sense. The ‘‘ Index” for 1899 
has just been published, and it occupies no less than 174 pages 
of the Psychological Review. 


ENGLER’S Botanisches Jahrbuch fiir Systematih, Phlanzen- 
geschichte, und Phlanzengeographie continues to be characterised 
by the value and excellence of its papers in the domain of 
systematic botany. The parts most recently received (vol. 
xxvii. Heft 5 and vol. xxviii. Heft 2) contain, among other 
contributions, the conclusion of the Editor’s series of papers 
on the flora of Africa ; a paper on experiments on variation in 
plants, by Krasan ; an exhaustive paper on the genus Zea, and 
the anatomical and morphological characters of the teas of 
commerce, by J. Kochs; a monograph of the genus Mol/inedia 
(Monimiacez), by Janet R. Perkins. 


THE report of the Epsom College Natural History Society 
reminds us that the study of natural objects and phenomena 
which the Board of Education is endeavouring to develop in 
rural schools, is already carried on in an admirable way by the 
boys in many of our public schools and colleges. We find in 
the present report abstracts of lectures, descriptions of work 
done in the astronomical, botanical, entomological, geological, 
photographic and zoological sections, a summary of meteor- 
ological observations, and tables of anthropological measure- 
ments of boys in the college. The lists of plants observed and 
dates of first blooms, of insect captures, and of the dates when 
various birds were seen, or their nest, eggs and young, are 
particularly interesting from the point of view of phenology. 
The evidence given by the report of interest in natural things 
and characteristics is gratifying to every lover of natural history, 
and a credit to Epsom College. 


THE Atheneum makes the following announcement :—The 
‘* Diary of White of Selborne” is to be published. He kept it, 
as is well known, for more than twenty-five years, and used for 
the purpose a form ‘‘ invented” by Daines Barrington, entitled 
‘* The Naturalists’ Calendar,” constructed for recording on each 
day, in proper columns, the readings of the thermometer and 
barometer ; the direction of the wind ; the measurement of the 
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rainfall ; the weather ; the appearance of leaves and flowers of 
plants ; the appearance or disappearance of birds and insects ; 
observations with regard to fish and other animals; and mis- 
cellaneous observations. But Gilbert White enriched his 
‘*Calendar” with much other matter. There are not only 
numerous disquisitions on points of natural history, but notes of 
events of public interest and of personal or domestic concern. 
These are written on interleaves, or such spaces as may happen 
to be available. It is proposed to arrange for the publication of 
the diary in the manner of the original in every substantial 
particular. There will be no editorial notes, except in elucida- 
tion of a few points of real obscurity. It will fill two large 
quartos of about 700 pages each, and Messrs. Constable and Co. 
are to be the publishers. 


IN the current number of the Audletin de la Classe des Sciences 
of the Royal Belgian Academy is a paper by M. Henry, on 
some new reactions of formaldehyde. Phosphorus _penta- 
chloride and pentabromide give methylene dichloride and dibro- 
mide respectively, the latter in so good a yield as to be an advan- 
tageous method of preparation. Formaldehyde also reacts 
readily with acetyl chloride to give chlormethyl acetate, acetyl 
bromide giving the corresponding bromine compound. The 
yields are better than those given by the interaction of the 
halogen and methyl acetate. 


THE same number of the Az//ef7z contains an exhaustive 
study, by M. Gillot, of the hydrolysis of raffinose by Penzcél/ium 
glaucum. In solutions containing a mineral acid the mould is 
able to secrete a zymase capable of inverting raffinose, and this 
ferment is still produced, although more slowly, when the 
solution is neutral. In alkaline solutions the germination of 
the spores is retarded, the solution losing its alkalinity as the 
development of the mould proceeded, finally becoming acid. The 
zymase from a pure culture of the Pezicz//ium was isolated, 
and raffinose inverted by its aid. 


THE additions to the Zoological Society’s Gardens during the 
past week include a —— Baboon (Cynocephalus, sp. inc.) from 
Zanzibar, a Suricate (Swrécata tetradactyla) from South Africa, 
a Common Boa (Soa constrictor), an Anaconda (Zunectes 
murinus) from South America, a Pin-tailed Sand-Grouse 
(Pterocles alchata), South European, deposited ; a Panolia Deer 
(Cervus eldi, 2) from Burmah, five Common Wigeon (areca 
penelope), three Pochards (Fudigula ferina), three Tufted Ducks 
(Fuligula crista'a), four Goldeneyes (C/angula glaucion), 
European; a Common Boa (Boa conitrictor) from South 
America, purchased ; a Barbary Wild Sheep (Ovds tragelaphus), 
born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN May. 
May 1. 8h. 58m. to gh. 48m. « Tauri (mag. 4°7) occulted by 
the moon. 
1-6. of the Aquarid meteoric shower (radiant 
338°-2"). 
5h. Venus in conjunction with moon. Venus 


1th. 48m. to !2h 42m. A! Cancri (mag. 5°6) occulte 
by the moon. 

Ith. Im, to 1th, 51m.° Leonis (mag. occulted 
by the moon. ‘ 
Ioh. 43m. to Ith. 49m. 19 Sextantis (mag. 6:0) 

occulted by the moon. 
Venus. Illuminated portion of disc, 0°402; Mars, 


0°975. 

toh. 8°7m. Jupiter’s Sat. IV. in conjunction N. of 
the planet. 

7h. Jupiter in opposition to the sun. 

Total eclipse of the sun, partially visible at Greenwich. 
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Times of Occurrence and Magniiude for places in the British 


1 Magni- 
Place. se. inds. tude 


Greenwich ... "5... 0°68: 
Cambridge... ‘0... 07664 
Liverpool... ‘9 ... 0625 
Dublin... ... ... 0°676 

This is the largest solar eclipse visible in England since that 
of 1870 December 22, when about eight-tenths of the sun were 
obscured. 

31. 8h. Venus «t her greatest brilliancy. 


PHOTOGRAPHS OF THE AURORA SpECTRUM.—M. Paulsen 
describes in Comptes rendus, cxxx. pp. 655-656, 1900, his 
successful attempts to obtain a photographic record of the 
spectrum of the aurora borealis. His station was in Iceland, 
where he states the displays were very vivid during the period 
December 31, 1899, to January 25, 1900, and photographs were 
obtained with two spectrographs, one having a quartz train for 
recording especially the ultra-violet, the second with glass com- 
ponents. In all twenty-two lines have been recorded, of which 
sixteen are new. Their wave-lengths have been provisionally 
determined by means of comparison photographs of the spectra 
of air and metals, and are as follows :— 


Strong lines : 337, 358, 391, 420. 
Faint lines: 353. 371, 376, 381, 393, 397, 402, 406, 412, 
417, 422, 432, 436, 443, 449, 456, 463, 470. 
The four strong lines were obtained from even feeble streamers, 
but for the others it was necessary to keep the spectroscope in 
the brightest regions. Besides the lines given, several others 
can be seen between AA 357 and 250, but are too feeble for 
reduction. 

NEw VARIABLE STAR IN TAuRUs.—Dr. Anderson, of 
Edinlurgh, announces in the <Astronomische Nachrichten 
(Bd. 152, No. 3634), that he has detected variability in the star 
having the following position for 1855 :— 

R.A. = 5h. 44°1m. 

Decl. = + 15° 45’. 
This star is not in the B.D., and some years ago he found it 
about magnitude 9°25, while on 1899 November 8 it was in- 
visible in a 3-inch refractor, which plainly showed a neighbour- 
ing star of 11 mag. On 1900 March 26 it was about 9°7 mag. 


NEW VARIABLE IN CAssIOPEIA.—In the <Astronomische 
Nachrichten (No. 3634), Dr. Anderson also announces the 
variability of a star in Cassiopeia, whose position for 1855 is 

R.A. =23h. 48°4m. 

Decl. = + 52” 55’. 
On 1900 February 10 the star was 9°6 mag. ; but on March 17 
and 25 it was less than 10°5 mag. 


FORMULA FOR ATMOSPHERIC REFRACTION.—In the Com/ées 
rendus (vol. cxxx. pp. 1060-1061, 1900), M. L. Cruls gives a 
simple formula for calculating the astronomical atmospheric 
refraction, which is found to give results very closely in agree- 
ment with those calculated from Laplace’s formula. 

The equation is 


R = (60” tan 2-1” tan? o°00138B 8), 


in which R is the refraction, 2 the zenith distance of the object, 
B the barometric pressure, and ¢ the temperature in degrees 
Centigrade at the time of observation. F 

A table of comparisons is given, showing that the difference 
in the refraction, as obtained from the above formula and that 
of Laplace, is only 0":2 at 10° zenith distance, the error gradu- 
ally increasing as the horizon is approached ; but even at 70° 
zenith distance the two formule give results differing only by 
16 of arc. 


DETERMINATION OF AXIS AND COMPRESSION OF NEPTUNE. 
—The Astronomical Journal, No. 479 (vol. xx. pp. 181-185), 
contains an article by Prof. S. J. Brown, of the U.S. Naval 
Observatory, on the determination of the position of Neptune’s 
axis, and the degree of its polar compression from an investiga- 
tion of the perturbations of the orbit of its satellite. Eighteen 


Isles. 
2, 
d 
n 
a 
d 

of 
as 
y 
n 
a 
e 
)- 
y 
1 q 
| 
f 
y 
: = 
$$ | 
| 
} 
6. 
7. | 
| | 
| 22. 
28. 


determinations of the orbit of the satellite to this planet have 
been made during the period 1848-1898, but, owing to the 
position of the planet and the plane of the orbit, many of the 
earlier observations are very discordant, and it was. only on 
ublication of the results obtained with the 26-inch at Wash- 
ington that the certainty of change in the position of the orbit 
plane was manifest (Washington Observations, 1873, 1881, 
Appendix i.). Marth first drew attention to the changes as 
being too great for systematic errors, but attempted no explana- 
tion as to their cause (Afonthly Notices, vol. xlvi. p. 504), and 
finally Tisserand used his data to show that the phenomenon 
could be explained by the assumption of a moderate polar com- 
pression of the planet (Comptes rendus, vol. cvii. p. 804). In 
calculating the perturbation Prof. Brown neglects the action of 
the sun and other planets, as the chief effect is undoubtedly 
due to the equatorial protuberance on Neptune itself. He 
therefore analytically obtains the elements of the satellite’s 
orbit with respect to the invariable plane of the planet’s 
equator, along which the node of the former moves with a 
uniform retrograde motion, the znxc/ination of the two planes 
remaining constant. 

The variations of these elements at the various epochs then 
furnish data for computing the annual motion of the node of 
the orbit of the satellite on the equator of Neptune as seen from 
the earth. The elements finally obtained indicate a period of 
revolution of the node in 531 years. At the epoch 1900'0 the 
position angle of Neptune’s polar axis will be 158°°4, and the 
plane of its equator will make an angle of —21°°6 to the line 
of sight. 

Taking the value 1”*10 as the most probable radius of the 
planet from recent observations, and the mean distance of the 
satellite as 16”°308, the flattening of Neptune is found to be 
about 1/43. This would indicate a low mean density for the 
planet, the value given being 1°83 times that of water. 


THE RELATIONS BETWEEN ELECTRICITy 
AND ENGINEERING: 


THE nineteenth century is distinguished in our profession 

chiefly by the knowledge we have obtained of the consti- 
tution of matter and of the qualities of the materials we utilise 
for the service of man, of the presence and the characteristics 
of that medium—the aether—which fills all space, and of the 
existence, indestructibility and protean character of that great 
natural source of force, motion, work and power which we call 
—energy. 

Electricity is only one of many forms of this energy. It is 
measureable in well-defined and accurately-determined units. 
It is produced and sold, utilised and wasted. It is, therefore, 
something distinctly objective. It has even been defined by 
Act of Parliament. There are four great principles underlying 
the practical applications of electricity :— 

(1) The establishment of a magnetic field. 

(2) The establishment of an electric field. 

(3) The disturbance or undulation of the zther. 

(4) The work done by the generation and maintenance of 
electric currents in material systems. 

Electricity as a science is fascinating to every one, but it is 
deeply fascinating to the engineer. The trustworthiness of its 
laws, the accuracy of its measurements, and the completeness and 
definiteness of the units to which its measurements are referred 
give him confidence in his estimates and a certainty of the per- 
formance of his preconcerted operations. It places in his hands 
the means of directing the energy out of sight in pcsitions known 
only to himself, and of applying it with great efficiency at the 
exact spot desired. No magician or poet ever conceived so 
potent a power within the easy reach of man. 


The Doing of Work. 


The maintenance of an electric current through a conductor 
means the expenditure of work upon that conductor, and this 
expenditure of internal work means molecular motion. In solid 
conductors the result. is Aea/. If the current be gradually in- 
creased, this motion is similarly increased. The result is suc- 
cessively incandescence, white heat, fusion and disruption. 

1 Abridged from the ‘‘ James Forrest" Lecture delivered at the Institution 
m4 — Engineers, on April 23, by Sir William Henry Preece, K.C.B., 
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In liquid conductors the motion probably becomes revolution. 
The result is decomposition by the activity of the centrifugal 
force overcoming chemical affinity. The atoms fly away in fixed 
determined lines, and collect at opposite poles. 

In gases the transference of electric energy in the form of 
sparks means dissociation. Compound gases are broken up into 
their component elements under the same directing influences. 
Work is done upon the gas as in the previous instances. 

The principle of work that lies at the very root of the pro- 
fession of the engineer enables all these operations to be 
measured in definite mechanical units, reducible to the common 
English standard, the foot-pound, but which the electrical 
engineer, with greater precision, refers to the scientific unit of 
work—the Joule. 

The Purification of Matter. 


The elements and their useful compounds are rarely, if ever, 
found pure. Impurities have to be sifted away. Ores, raw 
produce, rocks and earths have to be subjected to various 
processes of refining and conversion to extract from them that 
which is wanted. The electric current by the above operations 
has proved to be a powerful agent to break up crude materials 
into their useful and useless constituents. The electro-chemical 
industries of the world are very extensive. 

According to Prof. Borchers, the eminent electro-metallurgist, 
the world manufacture of calcium carbide for the production of 
acetylene gas is utilising a power equal to 180,000 HP. ; that 
of the alkalies and the combinations of chlorine for bleaching, 
56,000 HP. ; of alumiuium, 27,000 HP. ; of copper, 11,000 
HP. ; of carborundum, 2600 HP. ; and. of gold, 455 HP. 
Electroplating is one of the staple manufactures of Sheffield and 
of Birmingham. There are.nearly 200 firms working at the 
former place, and over 100 at the latter. 

The decomposing bath and the arc furnace are revolutionising 
many industries. Phosphorus is now being produced in England 
in large quantities from corundum, and aluminium from bauxite 
is extending in use and being reduced in. price. The Post 
Office is using aluminium for telephone circuits. I have recom- 
mended its use on a very large scale in the interior of Africa, 
where transport is so costly. We can get the same conductivity 
as with copper with half the weight, and at a less price, and we 
can put up a line telegraphically ten times better than of iron 
for less money. 

The Annthilation of Space. 


The elements of Volta and the battery of Galvani—zinc, 
copper and a solution of sulphuric acid—gave a convenient 
generator of electric currents which could be directed along 
wires to great distances, and thus, by establishing magnetic 
fields, could deflect needles in such a way as to form the 
alphabet and so transmit words and, therefore, thought. In 
wires of great length, while the initial speed is that of light, it 
takes time for the electric waves to rise and fall, so that the 


‘number of currents which can be sent per second is limited. 


Between London and Liverpool the speed of speaking is 
virtually unlimited, but between Ireland and America it is 
restricted by the so-called capacity of the cable submerged in 
the ocean. This capacity absorbs energy and retards the rate 
of rise and fall of currents. While a thousand currents per 
second can be sent in the former case, only six per second are 
available in the latter. 

Nevertheless, sitting on the shore of the Atlantic in Ireland, 
one can manipulate a magnetic field in Newfoundland so as to 
record simultaneously on paper in conventional characters 
slowly written words. Thus we have bridged the ocean and 
annihilated space. 

The regulation of the ever-growing traffic on our railways and 
the safety of passengers is secured by similar means. The tele- 
graph not only places the manager of the line in communication 
with every station upon his system, but electric signals control 
the motion of every train. A railway signal-box is an electrical 
exhibition. Every line is protected by its own electric signal. 
Every distant outdoor mechanical signal is repeated back. The 
danger signal is locked, and cannot be lowered to ‘‘ line clear” 
until it is unlocked by the train itself or by the distant signal- 
man. Mr. F. W. Webb is not only working the outdoor signals 
themselves by electrical energy, but he is moving the points and 
switches by the same means. So far, the experience gained at 
Crewe during a period of about twelve months, from the working 
of a signal cabin containing about sixty levers, has been such as 
to justify confidence and the extension of the system, and some 
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ten cabins containing about 1000 levers will be provided. The 
apparatus has been designed to work in with, as far as possible, 
the standard signalling apparatus of the London and North- 
Western Railway. The interlocking frame may be said to be the 
ordinary mechanical frame in miniature, occupying one-third of 
thespace. The levers—about 6 inches in length—are placed in 
two tiers, and are manipulated in the same way as the levers of 
a mechanical frame ; consequently the signalman accustomed to 
the old type has nothing to learn in the new. The levers are 
mechanically locked by means of tappet locking, and they con- 
trol carbon switches by which the 110-volt electric current is 
transmitted to the motors. 

The object of this electric working is primarily to reduce the 
manual labour of the signalman, and enable him to pay more 
attention to the movements outside his cabin ; increased speed 
of working ; the removal of obstructions on the ground caused 
by the numerous wire and rod connections necessitated by the 
present system ; and, finally, a reduction in the number of 
signalmen employed. Thus electricity adds to the security of 
life. It supplies the railway man with a new sense, and the 
engineer with a new power. 

The abridgment of time necessarily follows from the anni- 
hilation of space, but the chief element which saves our time so 
much is the fact that we can, by electricity, do so much more 
from one spot. Indeed, in the United States the railway com- 
panies complained that their revenue between New York and 
Chicago suffered through the introduction of the telephone. 
People remained at home and did their business by wire. 

It is very curious when visiting the United States to find that 
their morning papers contain extracts from our London evening 
papers of the same day. One frequently receives messages in 
England that were sent off to-morrow. This is due to the 
differencé of longitude. 

Wireless telegraphy, or, as it is better termed, etheric tele- 
graphy, has made but small progress, owing to the simple fact 
that the demands for its services are so very few. 


Transmission of Power. 


The sun is the fons et origo of all the available energy upon 
the surface of the earth. Coal and oil are extracted from its 
crust ; oxygen is found in its atmosphere. Grasses, corn, fruits 
and vegetables become food and fuel for beast and man. 
Waters are converted into vapour, forming clouds, rain, brooks, 
rivers, torrents and falls, The atmosphere is disturbed by wind, 
and the waters of the ocean by tides. Energy is thus found 
available for useful work in many different forms. The problem 
before the engineer is how to select the best form of energy for his 
purpose, and how to utilise these waste energies of Nature so as 
to secure the best economical result. Falling water can, by a 
turbine or impulse wheel, convert the energy it possesses in 
virtue of its fall into the form of electricity. By the aid of trans- 
formers it can be raised to very high voltages ; 40,000 volts is 
employed in California, 11,000 in Niagara. We use 10,000 
between Deptford and Trafalgar Square. It can thus be trans- 
mitted to any reasonable distance, and there it can be utilised to 
do useful work. The waste forces of Nature are thus within our 
reach. The waterfalls of the Highlands may work the tram- 
ways of Glasgow ; Niagara already works those of Baltimore. 

The economy of this system for large industries is a question 
of the relative cost of the generation of energy by other means. 
Energy on the coal-fields can be produced cheaper by burning 
coal than by any water scheme that I have yet examined in this 
country. The price and abundance of coal renders the trans- 
mission of energy to great distances at present a very limited 
question indeed. Where coal is scarce and dear and water 
abundant, as in Switzerland, water-power is very much utilised. 
Where coal is abundant and cheap, as in England, it is un- 
economical to adopt it. The transmission of power within 
limited areas by electricity in our cities is now within the range 
of practice. In Edinburgh it is supplied at the rate 14d. per 
unit; this is 0°83¢. per HP.-hour. It is invaluable for srpall 
industries, It is there ready to be used when it is wanted ; it 
wastes nothing while idle. 

The economy and efficiency of distributing power over mills, 
factories and workshops by electricity pas of by shafting, 
gearing and belts, is so pronounced that the change is being 
effected in every country with great rapidity. If it were a 
question of the mere efficiency of the two systems, the advantage 
of the change would not be so obvious ; but it is shown by the 
HP.-hours expended, which means the coal bill. The efficiency 
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of an electrical system is rarely less than 75 per cent., while 
that of shafting is frequently as low as 25 per cent. ; but the 
economy is the continuous waste of the latter that tells on the 
coal bill, while in the electrical system there is no such waste. 
The motor runs when it is wanted, and expends only what 
energy is wanted for the particular work to be done. Electrical 
measurements are so exact and so easily applied that automatic 
records can be obtained of the work done by each machine. 

Every up-to-date shop should have its electric plant for healthy 
light, cheap power and handy distribution of material. Its 
economy is demonstrable in the smallest, but in the largest 
shops it is at once most marked. It is always available, and it 
costs little. Ignorance or timidity restricts its use very much. 
The number of works that are run by electric motors in different 
parts of the country is very large indeed. The efficiency, handi- 
ness and economy of doing so is so marked that the practice is 
extending with great rapidity. Motors themselves are being 
daily improved. 

On the Clyde and the Tyne, and indeed wherever shipbuilding 
is flourishing, there we find electrical energy driving machine 
tools, holding up plates, and assisting in various processes. In 
many large machine works, cranes and traveliers are worked 
by it. 

At Boston, U.S.A., crossing the Charles River and uniting 
Charlestown, the scene of the famous battle of Bunker’s Hill, 
with its head-quarters, is a new bridge 100 feet wide and 1920 
feet long, having a draw of 240 feet span, weighing 1200 tons. 
This draw is opened and closed by electric motors. 

In the Post Office we have introduced electric motors very 
largely. At Leeds they are used for driving pneumatic pressure 
and vacuum pumps, employed there to work the pneumatic tube 
system. They are also used for working automatic stokers, 
ventilating fans and lifts. 

Traction. 


It is for traction purposes that electricity is making such 
gigantic strides. In the United States tramway working by its 
means has become practically universal. _ In the United Kingdom 
it is making rapid way, and in connection with electric lighting 
it is giving great economical results. 

Electric railways are also growing apace. A bold attempt is 
being made by the Metropolitan Railway to work the existing line 
in such a way as not to interfere with the existing traffic or even 
with the permanent way. A new train of six coaches weighing 180 
tons, having a motor car at each end weighing 54 tons, is about to 
run between Earl’s Court and High Street, Kensington. Electric 
traction has an immense advantage over steam traction in impress- 
ing a continuous and uniform torque or turning moment on the 
shaft, and consequently a continuous and uniform effort on the 
trend of the wheel. The action of the steam locomotive is inter- 
mittent and the bite not continuous. Hence such frequent slipping 
on greasy rails. Again, the maximum torque can at once beapplied 
by the current, and in combination with the constant effort it 
increases the acceleration so that a train acquires its maximum 
speed much more quickly. We shall increase the mean speed 
of the Metropolitan trains from 11 miles per hour to 15, and 
thereby increase the capacity of the line over 30 per cent. The 
stoppages on the underground railways are so frequent that the 
trains are always either accelerating or stopping. They never 
reach their top speed as they do on mainlines. Electric traction 
enables them to start quicker and stop more promptly. On the 
Metropolitan the 180-ton train acquired 20 miles an hour in 
200 feet, and, when going at the same speed, it was stopped in 
130 feet—half its length. Smart work on sucha railway depends 
on the rate at which trains can be emptied and filled. The 
English system of compartments and side doors facilitates this. 
It would be still further expedited if we could have one 
platform for entry and one for exit, and one class only. 

The Liverpool and Manchester Lightning Express Railway, 
promoted by a very poweriul representative syndicate of those 
two great commercial centres to carry out the scheme of Mr. 
Behr, is a very bold and promising venture. The line is to be 
monorail, 34 miles long, direct between the two cities, without 
any intermediate station and with no crossing. There are to be 
cars every 10 minutes. The speed is to be 100 miles per hour, 
and the time of transit 20 minutes. I know of no reason why 
this should not be done with safety and comfort. 

The automobile car of the future has not yet seen the light. 
It will be electrical. Immense progress has been made in 
motors and in batteries. Lundell has shown how to store up 
the energy now wasted in descending hills, and to recoyer some 
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of that absorbed by the inertia of the car. Although a battery 
has already been able to drive a car 100 miles with one charge, 
we are waiting patiently for the real automotor storage cell. 


Electricity in War. 

A strong contingent of electrical engineers, under the com- 
mand of Major Crompton, has volunteered for service in South 
Africa. They are all scientifically-trained practical young 
engineers. Bicycles, field telegraphs, telephones, arc and glow- 
lamps, cables, search-lights, traction-engines and generating 
plant will be under their care. It is strongly hoped that we 
may soon hear good accounts of their performances at the 
front. 

Electricity has been extensively — to the development 
and utilisation of explosives in both the civil and military divi- 
sions of our profession. Charges are safely fired under water 
and blasted in mining and demolition operations by small 
exploding dynamos, magnetic-electric machines or induction 
coils acting upon high tension fuses. Sir Frederick Abel has 
especially distinguished himself in this direction. His fuse, 
composed of phosphoride and subsulphide of copper, is univer- 
sally used by our War Department. Time guns are thus fired 
at stated hours at different sea-ports by currents originating in 
Greenwich Observatory. Broadsides in battleships and guns in 
turrets are similarly discharged. ‘Torpedoes are even directed 
by currents from the shore. The defence of our coasts by sub- 
marine mines and their explosion by currents when the enemy’s 
ships are properly located by position-finders is the last develop- 
ment of the application of electricity to war. 

Electrical blasting has revolutionised the operations of tunnel- 
ling and driving galleries. It is much used in quarrying with 
great security to the men. The deepening of harbours and 
channels, and the removal of obstructions such as wrecks and 
rocks, are facilitated. On September 23, 1876, 63,135 cubic 
yards of solid rock were completely demolished by one discharge 
at Hell Gate in East River, New York. The preparation for 
this great blast took four years and four months. There were 
4427 charged holes, each containing its mercury fulminate fuse 
and charges of dynamite. There were 49,914 explosions used 
in that one blast. Batteries were used to generate the currents, 
and they were arranged in large groups. Each battery exploded 
160 charges. This was the record blast, 

The battleship is the home of electricity. It controls the 
rudder, it ventilates the interior and the living space of the 
ship, it forces the draught and assists the raising of steam, it 
revolves the turrets, it trains and controls the fans, it handles 
the ammunition, it purifies the drinking water, it lights up the 
ship internally, it enables the captain to sweep the horizon with 
the brilliant rays of the search-light, and to communicate with 
his tender or with his commanding officer across space inde- 
pendent of weather, night, season, fog or rain. 


Sautlation. 


No branch of our profession fulfils the true function of the 
engineer more efficiently than that which deals with sanitation. 
Pure air, pure water, pure food, pure soil, pure dwellings, and 
pure bodies are the panacea for health and comfort. Electricity 
helps us very much in attaining some of these qualities An 
electric glow-lamp does not vitiate the air. It does not throw 
into circulation in the air any product of combustion. The ques- 
tion of ventilation is very much reduced in importance and 
rendered more simple to effect. Much less air need pass through 
our sitting-rooms and meeting-places. The air vitiated by our 
jungs can be easily withdrawn and fresh air can be forced in by 
fans worked by electric motors. Even the air during its entrance 
can be warmed, and impurities floating in it can be sifted out 
of it by the attraction of electrification. Heating by Dowsing’s 
luminous electric radiators is very much on the increase ; they 
consume 250 watts, which cost about a halfpenny per hour. In 
many post-offices sealing-wax is melted and kept ‘in a liquid 
state by currents. Water can be sterilised by ozone, a product 
of electrification, and even by the nascent oxygen, when broken 
up into its constituent elements by electric currents. Sea-water 
thus electrolysed supplies us with chlorine, and converts the 
water into a powerful antiseptic, disinfectant and deodoriser. 


Weaving. 


The applications of electricity to other industrial processes are 
innumerable. I have time to mention only one. Mr. T. A. B. 
Carver has brought out a new Jacquard loom for weaving ; 600 
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hooks are controlled electrically. The twill as well as the pat- 
tern is under complete management. It has been warmly taken 
up in Glasgow, and a factory has been started there. 

The pattern on this cloth is woven directly from a photo- 
print of the artist’s design, mounted ona metallic sheet ; the 
threads of the warp being picked up by electromagnetic action, 
owing to the figure of the pattern being cut away, and thus 
allowing the circuit to be completed by the metallic sheet. 


Distinction between Physicists and Engineers. 


There is now a distinct line of demarcation separating the 
physicist from the engineer. The former dives into the un- 
known to discover new truths; the latter applies the known to 
the service of man. Research is the function of the one ; utility 
that of the other. In the past the engineer had to rely on him- 
self for his facts, but the advance of modern science, the growth 
of technical education, the formation of laboratories, and the 
endowment of chairs have changed all that. 

We can scarcely hope for new sources of energy to be dis- 
covered, but there are some existing ones we have not touched 
yet. When the evil day arrives for our coal supplies to give out 
we may perhaps be able by the aid of electricity to utilise the 
heat of the sun and the tides of the ocean. There is, however, 
a vast illimitable store of energy not only in the rotation of the 
earth upon its axis, but in the internal heat of this globe itself. 
As we descend, the temperature gets higher and higher. It 
ought not to be difficult to reach such temperatures that by 
thermo-electric appliances we might convert the lost energy of 
the earth’s interior into some useful electric form. 


THE SIGNIFICANCE OF THE INCREASED 
SIZE OF THE CEREBRUM IN RECENT 
AS COMPARED WITH EXTINCT MAM- 
MALIA. 


[It has occurred to me that in order, at short notice, to take 

part in the celebration of the Biological Society of Paris— 
however briefly —I might place before my colleagues a biological 
problem and suggest a solution of it which, though not decisive, 
has, I think, much in its favour, and raises many interesting 
points for observation and discussion. It is well established 
that the extinct Mammalia of the Middie and Lower Tertiaries 
had—as compared with their nearest living congeners—an ex- 
tremely small cerebrum. The exact figures are not important, 
but Titanotherium—a true Rhinoceros—had certainly not more 
than one-fifth of the cerebral nervous substance which is 
possessed by living Rhinoceros. Dinoceras representing a 
distinct group of Ungulata had even a smaller brain. Yet in 
bulk these animals were as large as, or larger than, the largest 
living Rhinoceros. Further, it appears from the examination of 
the cranial cavities of extinct and recent Reptiles, that the 
increase in the size of cerebrum is not peculiar to Mammalia, 
but that we may assert as a general proposition that recent 
forms have a greatly increased bulk of cerebrum as compared 
with their early Tertiary or mesozoic fore-bears. 

It appears also that the relative size of the cerebrum in man and 
the anthrapoid apes may be cited here as a similar phenomenon ; 
the more recent genus Homo having an immensely increased 
mass of cerebral nerve-tissue as compared with the more ancient 
pithecoid genera. 

The significance of this striking fact—viz. that recent forms 
have a cerebral mass greatly larger than that of extinct forms 
(probably in évery class of the animal kingdom)—has not-been 
discussed or considered as it deserves. We cannot suppose 
that the extinct Rhinoceros, Titanotherium, was really defective 
in the essential control of its organisation by the cerebral nerve- 
centres. Probably could we see the two creatures alive side by 
side, we should not detect any defect in the manifestations of 
the nervous system in Titanotherium as compared with Rhino- 
ceros ; just as we do not remark any such obvious inferiority 
when we compare a lizard and (let us say) a mouse. The 
organism with the lesser cerebrum is in each case, in spite of the 
smaller mass of cerebral nerve-tissue, an efficient and adequate 
piece of living mechanism. 

In what then does the advantage of a larger cerebral mass 
consist? What is it that the more recent Mammalia have 


1 By Prof. E. Ray Lankester, F.R.S. Reprinted from the ‘ Jubilee 
Volume of the Société de Biologie of Paris, 1899. ’ . 
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gained by their larger brains? Why has there been this selection 
in all lines of animal descent of increased cerebral tissue ? 

I think we gain a key to the answer to this question by a 
consideration of the differences of cerebral quality between man 
and apes. Man is born with fewer ready-made tricks of the 
nerve centres—those performances of an inherited nervous 
mechanism so often called by the ill-defined term ‘‘ instincts ”— 
than are the monkeys or any other animal. Correlated with 
this absence of inherited ready-made mechanism, man has a 
greater capacity for developing zx the course of his individual 
growth similar nervous mechanisms (similar to but not identical 
with those of ‘‘ instinct”) than any other animal. He has a 
greater capacity for ‘‘learning” and storing his zzdividual 
experience, so as to take the place of the more genera/ inherited 
brain-mechanisms of lower mammals.. Obviously such brain- 
mechanisms as the individual thus develops (habits, judgments, 
&c.) are of greater value in the struggle for existence than are 
the less specially-fitted instinctive in-born mechanisms of a race, 
species or genus. The power of being educated—‘‘ educability ”’ 
as we may term it-—is what man possesses in excess as compared 
with the apes. I think we are justified in forming the hypothesis 
that it is this ‘‘educability”’ which is the correlative of the 
increased size of the cerebrum. If this hypothesis be correct— 
then we may conclude that in all classes of Vertebrata and even 
in many Invertebrata—there is and has been a continual tend- 
ency to substitute ‘‘educability” for mere inherited brain- 
mechanisms or instincts, and that this requires increased volume 
of cerebral substance. A mere spoonful of cerebral tissue is 
sufficient to carry abundant and highly efficient énstinctive 
mechanisms from generation to generation; but for the more 
valuable capacity of elaborating mew brain-mechanisms in the 
individual as the result of the individual’s experience of surround- 
ing conditions, a very much larger volume of cerebral tissue is 
needed. 

Thus it seems probable that ‘‘ educability” has increased in 
those Mammalia which have survived. The ancient forms with 
small brains though excellent *‘ automata ” had to give place, by 
natural selection in the struggle for existence, to the gradually 
increasing brains with their greater power of mental adaptation 
to the changing and varied conditions of life: until in-man an 
organism has been developed which, though differing but little 
in bodily structure from the monkey, has an amount of cerebral 
tissue and a capacity for education which indicates an enormous 
period of gradual development during which, not the general 
structure, but the organ of ‘‘ educability,” the cerebrum, was 
almost solely the objective of selection. 

Two lines of speculation and inquiry are strongly affected by 
the hypothesis thus sketched. - 

Firstly, as to the general laws of progressive development of 
bodily structure by the operation of natural selection-—is it not 
probable that in various groups of animals, just as in the case of 
man among the Primates, the operation of natural selection on 
bodily structure (limbs, teeth, hair, horns, &c.) must have been 
checked, or even altogether suspended, by the transference of 
selection to the all-important organ of educability, the cerebrum 
or corresponding nerve-centres? Adaptation by means of the 
mental: powers must take the place of adaptation of bodily 
structures. The educable animal leaves the ground and learns 
to climb trees in order to gain its food, whilst in another race the 
slower process of alteration of bodily form is evolving a long 
neck to reach the green twigs, or a ponderous strength of limb 
which can pull trees to the ground. Many similar cases will 
suggest themselves to the reader in which, even in lower animals, 
the capacity of learning by experience must (as it were) defeat 
and turn from its route the otherwise triumphant transformation 
of bodily structure. 

Secondly, the question of the transmission of acquired char- 
acters is largely touched by these speculations. The character 
which we describe as ‘‘ educability ” can be transmitted, it is a 
congenital character. But the vesu/ts. of education can mot be 
transmitted. In each generation. they have to be acquired 
a-fresh, and with increased ‘‘ educability ” they are more readily 
acquired and a larger variety of them. On the other hand,*the 
nerve-mechanisms of instincts are transmitted, and owe their 
inferiority as compared with the results of education to the very 
fact that they are not uired by the individual in relation to 
his particular needs, Ary ome arisen by selection of congenital 
variation in a long series of preceding generations. 

To a large extent the two series of brain-mechanisms, the 
“*instinctive ” and the “‘ individually acquired,” are in opposition 
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to one another. Congenital brain-mechanisms may prevent the 
education of the brain and the development of new mechanisms 
specially fitted to the special conditions of life. To the educable 
animal—the less there is of specialised mechanism transmitted 
by heredity, the better. The loss of instinct is what permits 
and necessitates the education of the receptive brain. 

We are thus led to view that it is hardly possible for a theory 
to be further from the truth than that espoused by George H. 
Lewes and adopted by George Romanes, namely that instincts 
are due to “* lapsed” intelligence. The fact is that there is no 
community between the mechanisms of instinct and the mechan- 


isms of intelligence, and that the latter are later in the history: 


of the development of the brain than the former, and can only 
develop in proportion as the former become feeble and defective. 

These few lines—for the abruptness of which I apologise— 
will, I trust, serve to show the interesting nature of the specula- 
tions connected with the significance of the size of the cerebrum 
in various Mammalia and other animals. Some of the suggestions 
obtained from a consideration of the subject will, if carried out 
in detail, be found of first-rate importance in building up the 
science of comparative psychology. . 


ZONES IN THE CHALK. 


THE philosophical observations on the genus A/icraster, 
which were communicated by Dr. A. W. Rowe to the 
Geological Society in 1899, have been followed by the publica- 
tion of his special researches on the zones of the white chalk on 
the coasts of Kent and Sussex. This second most valuable 
essay has been communicated to the Geologists’ Association 
(Proceedings, vol. xvi. March 1900), who are to be congratu- 
lated on having such an addition to their published works. The 
paper follows along the lines so ably sketched out more than 
twenty years ago by Dr. Barrois ; and Dr. Rowe, in nearly all 
cases, confirms the previous zonal distinctions and largely in- 
creases our knowledge. He shows how invaluable it is to 
collect stage by stage, and to pay the closest attention to the 
minute changes which the fossils, and particularly the Micrasters, 
undergo. The paper is essentially a zoological one, invaluable 
in indicating the succession of life, and as a contribution towards 
the genesis of species. , 
The ordinary subdivisions of lower, middle and upper chalk, 
which are important when we deal with purely geological pro- 
blems, are not here dealt with ; but the author, who apparently 
takes little interest in stratigraphy apart from fossils, admits that 
** we can generally recognise the zones from the appearance of, 
the chalk alone, and that the fossils act as confirmatory evi- 
dence.” This, indeed, is the experience of those who have 
worked at zones, and it is only by utilising properly all the 
evidence that satisfactory results can be obtained. ¢ Litholo- 
gical evidence, often invaluable, is essentially local ; the palzeon- 
tological evidence, so ably and exhaustively dealt with by Dr. 
Rowe, is clear and uniform throughout the areas with which he 
deals. The fossils, as he remarks, ‘‘ never fail us,’—that is to 
say, when you find them, their testimony is safe after the expe- 
rience he has gained. He has been fortunate in having such an 
excellent series of sections to work at, and these are well de- 
picted in two folding plates, drawn by Mr. C. Davies Sher- 
born. Inland, of course, the observer has only a pit-section or 
road-cutting here and there to act as a guide to the zonal divi- 
sions, but no doubt with the aid of the clear descriptions given, 
by Dr. Rowe, and of the ascertained thicknesses of the several 
zones, it might be possible and even desirable to trace inland 
their approximate boundaries, if any useful purpose were thereby 
gained. . In any case, Dr. Rowe’s work will be appreciated alike 
by field-geologists and paleontologists. Prof. J. W. Gregory 
describes a new Echinoderm, and Dr. F. L. Kitchin describes a 
new species of 7erebratudina from the chalk. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—Mr. R. H. Yapp has been appointed assistant 
curator of the Herbarium under Prof. Marshall Ward. 

Prof. Clifford Allbutt was on April 23 appointed physician to 
Addenbrooke’s Hospital, in accordance with the recent agree- 
ment between the University and the governors, — 

Dr. Adami and Mr. de Soyres have been appointed delegates 
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to represent the University at the approaching Centennial of the 
University of New Brunswick. 

The honorary degree of D.Sc. is to be conferred on Mr. 
Charles Hose, of Sarawak, to-day (April 26). 


Art the spring graduation ceremony of Edinburgh University, 
the honorary degree of LL.D. was conferred upon Miss E. O, 
Ormerod, Dr. C. D. F. Phillips, and (é# aésentia) Dr. A. 
Stuart, professor of physiology in the University of Sydney. 


Ir is hoped (says the Atheneum) that the Prince of Wales 
will preside at the next Presentation ceremony of London 
University, which will be held in the new home of the 
University at South Kensington on May 9. 


THE governors of the Goldsmiths’ Compiny Technical and 
Recreative Institute, New Cross, again report a decline in the 
number of students, owing to the establishment of free evening 
continuation classes close to the Institute by the London School 
Board. It will be remembered that the extension of the ‘work 
of the School Buard to technical education has been called into 

uestion, and that the official auditor has disallowed items in the 
ard’s accounts referring to such expenditure. The School 
Board has appealed against his decision, and the whole matter 
will shortly be argued in the Queen’s Bench Division. The 
engineering department of the Goldsmiths’ [nstitute shows an in- 
crease of members, in spite of the competition of free continuation 
classes. It is satisfactory to notice that the governors are taking 
steps to encourage students to undertake systematic courses 
of study, extending over three or more years, and propose to 
periodically test the efficiency of such courses by appointing in- 
dependent examiners in grouped subjects, and to award special 
certificates for such examinations. Mr. J. Carrington having 
given 100 guineas towards the encouragement of systematic study, 
a portion ef that sum will, during the current year, be devoted 
to prizes in connection with these special courses. The governors 
report that the quality of the work done in the advanced classes 
in chemistry is excellent, and some useful research work is being 
carried on by the students, 


THE annual income of the Technical Education Committee 
of the Derbyshire County Council is at present about 11,000/., 
exclusive of Science and Art Department’s grants. This income 
is used to supplement local effort, and not to supersede it. 
Promising students of elementary schcols in the county are as- 
sisted to proceed to secondary schools, and really able students 
of secondary schools are enabled to proceed to University or 
Technical Colleges, or Universities. In addition to awarding 
these scholarships the Council assists the development of the 
work of secondary schools, by means of building and equipment 
grants, supply of apparatus, &c. Agricultural experiments are 
carried on in connection with the Agricultural Department of the 
Nottingham University College, and the Midland Dairy Insti- 
tute, Kingston, Notts. All the work of these institutions is 
placed under the inspection of the Board of Agriculture, which 
aids the work bya grant of 700/. a year. An experiment com- 
menced in 1897 at Egginton for the purpose of demonstrating 
the influence on the quantity and quality of the herbage of per- 
manent grass land by the use of different kinds of natural and 
artificial fertilisers has been continued. Each year the grass 
upon the different plots is cut and weighed, and the proportions 
of the various grasses and plants constituting the herbage is 
estimated. A member of the University College staff ex- 
perienced in such work superintends the laying out of the plots, 
the sowing of the manures, and the cutting and weighing of the 
grass. The area under experiment is two and three-quarter acres, 
and the size of the plots one-eighth of an acre. The results of 
the experiment have been published for use by the agriculturists 
of the counties which promoted it. 


THE report of the Advisory Committee appointed to inquire 
into the best manner of providing for scientific and commercial 
training respectively in connection with the new University of 
Birmingham has just been issued. It will be remembered 
that Mr. Andrew Carnegie and an anonymous donor each 
promised a gift of 50,000/. towards the establishment of these 
two departments. The committee have made inquiries as to 
facilities for the teaching of science in its application to indus- 
tries, and they report that, in their opinion,-no such teaching, 
complete as they contemplate it, and as it must be if it is to be 
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successful, exists in any college in Great Britain. In making 
their recommendations, the committee have had in view the 
object of the teaching of science in its application to industry, 
coupled with such technical instruction in handicrafts as will 
enable the students to complete their course in the University 
itself. It is proposed that the facilities already provided in 
Mason University College should be supplemented by chairs 
of mining, metallurgy, engineering, and applied chemistry. 
The scheme submitted contemplates the introduction of a 
complete equipment for the treatment of metals by heat and 
a small plant for treatment by electricity, as well as the 
necessary outfit for testing metals. Shops would be provided 
for manual training, and it is recommended that the machines 
used should be of the best and most modern type of English, 
American, and foreign manufacture. The committee further 
recommend the acquisition of 25 acres of land in the out- 
skirts of Birmingham on which to build the University, their 
estimate of the total cost being 155,000/. 


SCIENTIFIC SERIALS. 


American Fournal of Science, April.—Skull, pelvis, and 
probable relationship of the huge turtles of the genus Archelon 
from the Fort Pierre Cretaceous of South Dakota, by G. R. 
Wieland. The marine turtles of the Fort Pierre Cretaceous of 
South Dakota not only represent the most gigantic species 
known, but also are of much importance as including undoubted 
descendants of Protostega from the underlying Niobrara Creta- 
ceous, in common with which they may be regarded as ancient 
relatives of Dermochelys.—Application of the radio-micrometer 
to the measurement of short electric waves, by G. W. Pierce. 
A long loop of fine copper wire is suspended by a quartz fibre in 
a strong magnetic field. The lower ends are twisted together 
for some distance down, and carry at the bottom a mica vane on 
which is mounted a small resonator consisting of two vertical 
copper cylinders, joined by a constantan and a manganine wire 
which cross in the centre between the cylinders, and are attached 
to the ends of the copper wire. The impact of electric waves 
produces surgings between the two cylinders, which heat the 
junction and produce a thermo-electric current in the copper 
loop. The latter turns in the magnetic field, and thus indicates 
the waves. The author confirms Righi’s observations of the 
different transparency of wood along and across the grain.—A 
large slab of Uintacrinus from Kansas, by C. E. Beecher. This 

per contains photographs of a slab of limestone preserving on 
its surface a number of fine specimens of Uintacrinus soczalis, 
Grinnell. It has 27 square feet of surface, and contains 220 
crinoids.—Granodiorite and other intermediate rocks, by W. 
Lindgren. Granodiorite, a member of the great family of rocks 
with predominating soda-lime felspars, is distinguished by a 
granular texture, greyish colour, and a mineral composition of 
quartz, oligoclase or andesine, orthoclase or microcline, horn- 
blende or biotite. The family represents an important and wide- 
spread type of rocks, especially common along the Pacific slopes 
of the Cordilleran ranges. —Two new American meteorites, by 
H_ L. Preston. Describes the Luis Lopez siderite, charac- 
terised by the length of its bands of kamacite, and the Central 
Missouri meteorite, which is: distinguished by the absence of 
etching figures, its beautiful pitting and prominent ridges of a 
lustrous dark steel-grey colour resembling graphite, and con- 
taining small quantities of carbon. 


Annalen der Physik, No. 3.—Wave current generators, by 
C. Heinke. The author discusses variable currents from two 
different aspects. Some are genérated as such, whereas others 
are generated by continuous currents broken up into variable 
currents by mechanical, liquid, or gaseous gaps in the circuit. 
The latter require a certain ‘‘ saturation current” which is inde- 
pendent of the E.M.F.—Absorption of light in electrically- 
glowing gases, by M. Cantor. Kirchhoff’s law does not hold 
ior electrically-glowing gases, though it may hold for flames. 
The author sent a strong beam of light through a vacuum tube 
from end to end and back, and compared its intensity with a 
beam passing through the open air. The beam of light suffered 
no absorption by the glowing gas. This result could only be 
made to agree with Kirchhoft’s law of radiation by supposing 
the gas to possess an extremely high temperature. This, as we 
know, it does not possess. - Hence we have a case of emission 
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without absorption, which indicates that the light-producing 
mechanism is quite different from what it is in flames.—Analysis 
of oscillating jar discharges by means of the Braun tube, by F. 
Richarz and W. Ziegler. The authors note a curious appearance 
produced in a Braun _kathode-ray tube when the fluorescent 
screen is moved in a direction at right angles to the oscillation 
of the beam influenced by the discharge. It is a kind of herring- 
bone structure, in which the slanting ribs are produced by the 
apparent coaiescence of the points of reversal, where the track 
is brightest and the motion slowest.—A mixture of three 
powders for producing electric dust figures, by K. Biirker. A 
mixture far superior to the ordinary minium-sulphur combina- 
tion may be obtained by mixing five volumes of flowers of 
sulphur with one volume of powdered carmine and three volumes 
of lycopodium seed. The colours are reversed with respect to 
the ordinary mixture.—Effect of ultra-violet light upon gaseous 
bodies, by P. Lenard. The author proves that not only kathode 
and Becquerel rays are able to make air electrically conducting, 
produce nuclei of condensation in it, and convert part of it inio 
ozone, but the same effects are produced, though only to a slight 
extent, by the extreme ultra-violet rays. The source of light 
used was the electric spark, but the arc light, and even sun- 
light, contain some rays effective in this respect.—Quincke’s 
rotations in the electric field, by L. Graetz. Instead of sus- 
pending spheres of the dielectrics by threads, the author mounts 
them in the electrolyte on points, so that they have freedom of 
rotation. The speed of rotation, when it becomes constant, 
gives a measure of the conductivity of the dielectric. This 
mode of measurement may be applied to measuring the con- 
ductivity of air ionised by ‘Réntgen rays.—Electrolytic inter- 
ruptor for feeble currents, by A. von Rzewuski. If the pressure 
of the acid upon. the anode is increased, the current is inter- 
rupted at feebler E.M.F.’s. This is done by either making a 
current of acid flow against the anode, or by suspending the 
reservoir of the acid some distance above the anode and con- 
necting it by a tube. 


In Symons’s Monthly Meteorological Magazine for April, Mr. 
A. B. MacDowall draws attention to a curious fact about London 
summers. Since 1841, the mean temperature of the summer 
months (June-August) at Greenwich has fluctuated between 
the extremes 57°°4 and 65°1. If we select all the summers 
reaching or exceeding 63°, and all those reaching or falling 
below 60°, it will be observed that the hottest summers are 
nearly all in years ending with the figures 5 to 9, and that the 
coolest summers are mostly in years ending with 0 to 4. It 
would appear, therefore, that the earlier summers in a decade 
tend to be cooler, and the later summers hotter. The data pre- 
vious to 1841 are not so trustworthy, but if-we take Dr. 
Buchan’s figures as the most dependable, it might be shown 
that as far back as 1810, at least, the same contrast is indicated. 
The author of the paper would be glad of any explanation of 
the cause of this feature in our summer weather. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Chemical Society, March 29.—Annual General Meeting. — 
Prof. Thorpe, President, in the chair.—After the delivery of the 
presidential address, a ballot was held for the election of officers 
and council for the ensuing year.—At an extra meeting held in 
the evening, Sir H. E. Roscoe, Vice-President, delivered the 
Bunsen Memorial Lecture.—April 5.—Prof. J. M. Thomson, 
Vice-President, in the chair.—The following papers were read :— 
The liquefaction of a gas by ‘“‘self-cooling” (a lecture experi- 
ment), by G. S. Newth. The author exhibits the liquefaction 
of nitrous oxice by rapidly passing the gas from the slightly- 
warmed storage cylinder through a fine copper tube spiral in- 
serted in a vacuum-jacketed test-tube.—Note on partially 
miscible aqueous inorganic solutions, by G. S. Newth.—_’The 
decomposition of chlorates. Part ii. Lead chlorate, by W. H. 
Sodeau. The slow decomposition of lead chlorate by heat 
consists of the two independent reactions: (1) Pb(ClO3),.= 
PbCl, + 304, and (2) Pb(ClO,).= PbO,+Cl,+20,. The reaction 
PbO, + Cl,= PbCl, + O, simultaneously proceeds to a greater or 
less extent.—The bromination of benzeneazophenol, by J. T. 
Hewitt and W. G. Aston.—A new glucoside from willow-bark, 
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by H. A. D. Jowett. The author has isolated, from the bark 
of a species of Sa/7x, the glucoside of metahydroxybenzaldehyde 
and gives to it the name salinigrin.—Alkylation by means of 
dry silver oxide and alkyl iodides, by G. D. Lander. Dry silver 
oxide and ethyl iodide react with acetanilide yielding ethy! 
z-acetanilide, CgH,;N : C(OEt)Me.—The interaction of mesityl 
oxide and ethyl sodiomethylmalonate, by A. W. Crossley. By 
the condensation of mesityl oxide with ethyl sodiomethyl- 
malonate, ethyl trimethyldihydroresorcylate, C,.H,,O,, is ob- 
tained ; on hydrolysis it yields trimethyldihydroresorcinol, 


/CHMe.CO\, 
CMe CH, CO CH» 


—The products of the action of fused potash on dihydroxystearic 
acid, by H. R. Le Sueur. 


Entomological Society, April 4.—Mr. G. H. Verrall, 
President, in the chair.—Mr. M. Jacoby exhibited specimens of 
the genus Sagra from Eastern Asia.—Mr. M. Burr exhibited 
three species of Pseudophyllidae, two new species of Capnoplera 
(females), and Capnoptera guadrimaculata, Westw. (female), col- 
lected in the Siamese. Malay States by Mr. N. Annandale. The 
specimens illustrated the peculiar methods of protection adopted 
by the insect when alarmed.—Mr. H. J. Elwes communicated a 

per on ‘‘ Bulgarian Lepidoptera,” and made some remarks on 
the more notable species which he had taken in the Balkan 
Peninsula during the months of June and July 1899. The 
number of species of Rhopa/ocera captured was 120, which, with 
a further 20 recorded by Haberhauer and Lederer, brings up the 
total to 140. The mountains visited were an extension of the 
Rhodope range where the climate was particularly rainy, a great 
number of ferns flourishing everywhere, in contrast to the drier 
Balkans, where the number of species of Rhopalocera is not less 
than 200. Some interesting forms but no new species were 
encountered. <A variety of Coléas myrmidone occurred much 
larger and brighter than the Austrian, and more nearly agreeing 
with the Ural, form. The form of Coenonympha davus met 
with showed an affinity with the Asiatic and not the European 
form. The form of Argynnis pales was intermediate between 
that found in Greece and the central European Alps, while a 
form of Zrebia, var. gorgone, was taken similar to that in the 
Pyrenees—a curious instance of interrupted distribution. 


Linnean Society, April 5.—Mr. C. B. Clarke, F.R.S., 
Vice-President, in the chair.—Mr. W. B. Hemsley, F.R.S., 
exhibited and made remarks on a selection of plants collected 
by Dr. A. Henry and Mr. W. Hancock in the neighbourhood 
of Mengtze and Szemao in Western China.—Dr. D. H. Scott, 
F.R.S., read a paper ‘‘ on Sphenophyllum and its allies, an 
extinct division of the vascular cryptograms.” The author 
explained that his purpose was not to communicate any new 
observations, but to give a summary of our present knowledge 
of the group and to discuss its affinities. He pointed out that 
the study of the Palzozoic Flora not only greatly widens our 
conception of the three existing classes of Pteridophyta, but 
adds a fourth—that of the Sphenophyllales—to their number. 
The various views which have been held as to affinities of the 
Sphenophyllales were discussed in the light of the results recently 
attained. The supposed relation to Hydropteride, though 
supported by some ingenious arguments, was rejected as base- 
less, and as inconsistent with the manifest Filicinean affinities 
of that family. The author came to the conclusion that the 
Sphenophyllales were most naturally regarded as the derivatives 
of a synthetic group, combining the characters of Lycopods and 
Equisetales, and indicating the common origin of these two 
classes. 


Academy of Sciences, April 17.—M. Maurice Lévy in 
the chair.—On the heat of combustion of some very volatile 
liquids, by MM. Berthelot and Delépine. The method for 
burning volatile liquids in the calorimetric bomb previously 
described by the authors involves the use of collodion films, and 
as collodion is not infrequently dissolved by the vapours of the 
liquid under examination, a new method has now been devised. 
The liquid is sealed up in a thin glass bulb, which it completely 
fills, and this bulb is burst in the bomb by a small piece of 
camphor, the weight and heat of combustion of which are exactly 
known. Determinations are given for aldehyde, methylal, 
methyl formate, ethyl formate, propaldehyde and isopropalde- 
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hyde.—A rotating contact breaker, and some arrangements for 
producing powerful high frequency currents, by M. d’Arsonval. 
A description of the apparatus used in the decoration of the 
front of the electricity section at the Paris Exhibition. The 
condenser was of a special type, micanite plate immersed in 
petroleum being used ; glass, ebonite, celluloid and paraffined 
paper were all found to be rapidly destroyed by the currents 
in use. A new device for breaking the circuit by blowing out an 
arc is also described. —On the Stégmaria, by M. Grand’ Eury. The 
observations of the author are opposed to the view that the 
Stigmaria are the roots of Sigil/arza, a study of over one hundred 
specimens showing distinct differences between the two kinds of 
roots. The true Stigmaria, although frequently found together 
with the roots of Sig¢//aria, appear to have lived generally in 
much deeper waters.—Influence of periodic perturbations of 
semi-major axis upon the value of the mean motion deduced 
from the observations of a planet, and on the corresponding cor- 
rection of the value originally adopted for the semi-major axis, 
by M. A. Gaillot.—On a simplified formula for calculating 
astronomical refractions, by M. L. Cruls.—On series of rational 
fractions, by M. Emile Borel.—On the characteristics of partial 
differential equations and the principle of Huygens, by M. J. 
Coulon.—Vortex motions with cellular structure. Optical study 
of the free surface, by M. Henri Bénard.—The increases of re- 
sistance in radio-conductors, by M. Edouard Branly. The 
usual effect observed in receivers for the Hertzian waves is a de- 
crease of resistance. In certain cases, however, the opposite is the 
case, and the experimental results for 4 tube containing lead per- 
oxide are given.—Induction and electrostatic oscillations, by M. 
P. de Heen.—Remarks on a recent note of M. G. le Bon, by 
M. P. Curie. The property of losing its luminosity possessed 
by a radiferous barium chloride, recently made the subject of a 
communication by M. le Bon, has been previously published by 
several authors.—A new microchemical reaction of palladium, 
by MM. M. E. Pozzi-Escot and H. C. Conquet. Potassium 
nitrite and excess of a caustic alkali give characteristic crystals 
with a solution of a palladium salt.—Experimental researches 
on the physiological phenomena accompanying chlorosis in the 
vine, by M. Georges Curtel. Chlorosis is accompanied in the 
diseased leaf with a marked decrease in the respiratory activity 
and diminution of the ratio CO,:O,, bya diminution or ces- 
sation of assimilation, and by a great decrease in the trans- 
. piratory function.—On a Selaginella from the coal-measures of 
Blanzy, by M. R. Zeiller.—Sub-divisions of the Senonian in 
Portugal, by M. Paul Choffat.—On the production of calcium 
carbide, by M. L. K. Bohn. 


DIARY OF SOCIETIES. 


THURSDAY, Aprit 26. 


Rovac Insrirvurion, at 3.—A Century of Chemistry in the Royal Insti- 
tution: Prof. J. Dewar, F.R.S. 

‘INSTITUTION OF KLeCTRICAL ENGINEERS, at 8.—The Electric Trans- 
mission of Power : Prof. George Forbes, F.R.S. 

INSTITUTION OF MECHANICAL ENGINEERS, at 8.—Road Locomotion : 
Prof. Hele-Shaw, F.R.S. 


FRIDAY, Aprit 27. 

Rovat Institution, at 9.—Nineteenth Century Clouds over the Dy- 
namical Theory of Heat and Light: Lord Kelvin, G.C.V.O., F.R.S. 

Puvsicat Society (Solar Physics Observatory, Exhibition Road, South 
Kensington), at 8.—A short account of the Physical Problems now being 
investigated at the Solar Physics Observatory, and their Astronomical 
Applications: Sir Norman Lockyer, K.C.B., F.R.S.—Weather permit- 
ting, the 36-inch, ro-inch, and g-inch telescopes will be used for the ob- 
servation and photography of celestial objects and their spectra. The 
Apps-Spottiswoode coil and 21-ft. Rowland grating will also be in opera- 


tion. 
SATURDAY, 23. 
\Rovat INsTiTuTION, at 3.—Egyptin the Middle Ages: Prof. Stanley 


Lane-Poole. 
MONDAY, 30. 


‘Rovat Socterty, at 8.30.—Through Africa from the Cape 


to Cairo: Ewart S. Grogan. 
Institute oF ACTUARIES, at s.30.—Census-Taking: Dr. Reginald 


Dudfield. 
TUESDAY, Mav t. 


Ce INSTITUTION, at 3.—Studies in British Geography: Dr. H. R. 
ill. 
WEDNESDAY, May 2. 


ENTOMOLOGICAL SOCIETY, at 8. 
Society or Pusiic ANALYSTS, at 8. 
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THURSDAY, May 3. 

Rovat INstTITUTION, at 3.—A Century of Chemistry at the Royal Insti- 
tution : Prof. J. Dewar, F.R.S. 

LINNEAN Society, at 8.—Note on the Movements in Fishes: Prof. R. J. 
Anderson.—On New Species of Halimeda, from Funafuti: Miss E. S. 
Barton.—On West Indian Fungi: Miss A. L. Smith. 

Cuemicat Society, at 8.—Brazilin, Part IV.: A. W. Gilbody, W. H. 
Perkin, jun., and J. Yates.—Hamatoxylin, Part V.: W. H. Perkin, 
jun.,and J. Yates —The Substituted Nitrogen Chlorides and Bromides 
derived from o- and /-acet-toluide and their Relation to the Substitution of 
Halogens in Toluides and Toluidines: F. D. Chattaway and K. R. P. 


Orton. 
RONTGEN Society, at 8.—Demonstration and Exhibition of NewM: thods 


and Results. 

InsTITUTION oF ELECTRICAL ENGINEERS, at 8.—If the discussion on 
Prof. Forbes’s Paper, read on April 26, is concluded, the following Paper 
will be read:—The Calculations of Distributing Systems of Electric 
Traction under British Conditions: H. M. Sayers. 


FRIDAY, May 4. 
Rave. t NSTITUTION, at 9 —Pottery and Plumbism: Prof. T. E. Thorpe, 


Cotp STORAGE AND Ick Association (Examination Hall, Victoria. Em- 
bankment), at 11.30.—Recent Researches in Refrigeration : G. Halliday. 
—Insulation and Insulators : W. D. A. Bost.——At 3.—Electric Lighting 
of Cold Stores: W. B. Esson.—The Design and Construction of Build- 
ings for Ice Factories and Cold Storage: P. Gaskell. 

SATURDAY, Mav 5. 

Rova InstiruTION, at 3.—Egypt in the Middle Ages: Prof. Stanley 

Lane-Poole. 


CONTENTS. 


The Birds of Celebes. .....+.-. 
Pumping in Mines. By Prof. W. Galloway. 
The Palzontology of the Invertebrata . . . 
Inadequacy of the Cell-Theory. ByJ. A. T. 
Our Book Shelf :— 
Renard and Stéber: ‘‘ Notions de Minéralogie.”— 
** Muret-Sander’s Encyclopedic English-German and 
German-English Dictionary”... . ..... 
Hertwig : ‘‘ Die Elemente der Entwickelungslehre des 
Menschen und der Wirbelthiere.”—E. A. M. . 
Letters to the Editor :— 
Recent &xploration in the Upper Air and its Bearing 
on the Theory of Cyclones.—H. H, Clayton .. 
Rock-structures in the Isle of Man and in South 
Tyrol.—G. W. Lamplugh .... . 
Electric Light Wires and Dust.—A. A. C. Swinton 
On the Size at which Heat Movements are mani- 
fested in Matter. By Prof. Geo. Fras. FitzGerald, 
Report of the Malaria Expedition to Sierra Leone 
Joseph Bertrand. (With Portrait.) By Prof. G. H. 
Our Astronomical Column:— 
Astronomical Occurrences in May. . aida 
Photographs of the Aurora Spectrum. 
New Variable Star in Taurus . 
New Variable in Cassiopeia ........... 
Formula for Atmospheric Refraction ....... 
Determination of Axis and Compression of Neptune . 
The Relations between Electricity and Engineer- 
ing. By Sir William Henry Preece, K.C.B., 
The Significance of the Increased Size of the 
Cerebrum in Recent as compared with Extinct 
Mammalia. By Prof. E. Ray Lankester, F.R.S. 
Zones in the Chalk. .......4: 
University and Educational Intelligence .. . . 
Scientific Serials. ...... . 
Societies and Academies. 
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LIST OF NEW LANTERN SLIDES | 


TELEGRAPHY. 


WIRELESS 


PLAIN SLIDES, 1s. EACH: 


1 Portrait of Professor Hertz, with 
Autogra) 

2 Standard Herts Resonator. 

3 Prof. Oliver J. Lodge's Portrait. 

4 Syntonic Leyden Jar Experiment 

5 Spiral Wire Coherer. 

6 of Lodge's Experiments 

Receiver enclosed i in metal 

7 Reread View of e’s pro- 

=Syntonic Signalling 
tations. 

8 Lodge’s Single-point Coherer and 
diagrams of Coherer Circuits. 

9 Lodge's & Muirbead’s Improve- 
ments in Syntonic Telegraphy, 
showing all connections bor a 
complete station. 

10 Portrait of Sir W. H. Preece. 

11 Diagram of Apparatus for Mag- 
netic Induction, showing 
principle of Preece’s system as 
adopted by the Post Office. ~ 

12 Lodge’s Magnifying Telephone 

vices, showing details of 
magnet and relay. 

13 C of Lodge’s 
Magnifying ~. Telephones in 
series. 


14 Signor Marconi’s Portrait. 
15 Short Distance Ap- 


paratu 

16 Receiver and Trans- 
mitter. 

17 Receiving Apparatus with Cover 
remov 

18 Wireless Telegraph Station at 
the S. Foreland Lighthouse. 

19 The.Marconi Transmitter in the 
Lighthouse, connected for 
Telegraphing to Wimereux. 


20 The Receiving Apparatus at the | 


Lighthouse connected up. 
21 The Mast carrying the Vertical 


Wire at the S. Foreland Light- | 


house. 
22 Receiving a Message at the 
S. Foreland Station. 


23 The Mast at the Wimereux | 


Station. 
24 Receiving a Message 
Dover at Wimereux. 


25 Facsimile and of | 
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and Dash 
4 the Queen from Dover to 
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mereux to the Mayor of | 


Boulogne. 
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BROWNING’S PLATYSCOPIC LENS. 
‘With Larger Angles, Increased Field, and Improved Definition 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
| COMBINING THE DEFINITION OF A MICROSCOPE WITH THB 
PORTABILITY OF A POCKET LENS. 
‘* If you carry a small Platyscopic Pocket ne oe every observer of 
Nature ought to do)."—GRranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, rmnineralogsts, or ento- 
a ists, as it focuses about three times as far from: the object as the 
oddinge ton Lenses. This allows opaque objects to be examiried’easily. 

Corn latyscopic Lens is made of four degrees of power, magnifying 
| respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 

field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted i in Tortoiseshell Peanes. 
Price of the Platyscopic Lens, ted in Tor hell, magnifying either 

10, 15, 20, or 30 diameters, each power, i. 
In nicke ised German Silver, each power, 17s. 6d. 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


BEC 


NEW 


MICROSCOPE 


THE 


“BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/38” 


and 1/6”, 


adjusted to be in 


about focus, and the whole 
packed in polished Mahogany 


Case, 


No. 55. 


R. & J. 


BECK, Ltd., 


68 CORNHILL, LONDON. E.C, 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. . 
Ilustrated Price Lists of Optical and Meteorological Instruments, 
Free by Post to all parts of the World. 
EGRETTI aND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 
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BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 


OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 21, 1899. 

Three Scholarships and Two Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology ; 
but Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to 

Christ Church, Oxford. A. VERNON HARCOURT. 


LONDON COUNTY COUNCIL. 
TECHNICAL EDUCATION BOARD. 
LECTURES ON SEWAGE AND ITS PURIFICATION. 


A Course of Twelve Lectures, by Dr. S. Ripgat, F.I.C., will be de- 
livered at University College, Gower-street, W.C., on Mondays at 5.30, 
commencing November 6. 

For particulars apply to the Secretary of the College or to the under- 


signed. 
. WM. GARNETT, Secretary of the Board. 
116 St. Martin’s Lane, W.C. 


INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 


Courses for Beginners, as well as tor Advanced Students, in Physiology 
and Technology of Fermentations—Biological Analysis of Yeast. 

Manuals —-. Chr. Hansen: ‘ Practical Studies in Fermentation.” 
London (Spon), 1896. Alfred Jérgensen : ‘* Micro-organisms and Ferment- 
ation."” London(F. W. Lyon), 1893. 
Particulars on to the Director, ALFRED JORGENSEN, 

e ab 


B.A. ano B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. J. CHaRLEsTON B.A. (Lond. and Oxon.), 
‘The Burlington Classes, 27 Chancery Lane, London, W.C. 


Telegrams—‘‘ Tunzelmann, London.” 
THE GENERAL ENGINEERING 
COMPANY, LTD., 
2 and 4 PENYWERN ROAD, LONDON, S.W. 
G. W. pt TUNZELMANN, Managing Director. 


Mechanical, Electrical and Chemical Patents experimentally developed 
-and Models constructed for Inventors. Special Machinery and Apparatus 
designed and carried out to Specification. Every description of Accurate 
work. Repetition work with all parts interchangeable. 


CITY OF LONDON SCHOOL. 


WANTED a PHYSICAL SCIENCE MASTER, to attend about 
thirty hours a week, to give instruction in Physical Science and in 
Mathematics. 

The Salary will be £300 a year, increasing to £450 a year. Candidates 
for the appointment are ‘requested to forward their applications, accom- 
panied with a copy of testimonials as to qualification and character, not later 
than Tuesday, the 21st of November next, to A. J. Austin, Secretary, at 
the School, Victoria Embankment, E.C. Selected didates will be duly 
communicated with. 

Forms of application can be obtained of the SecreTARy. A gentleman 
mot over 35 years of age will be required. 


APPLICATIONS (addressed to the 


MINISTER oF EpucaTion, Toronto, Ontario, Canada) will be received 
up to January 1, 1900, for the position of PROFESSOR of 
CHEMISTRY in the University of Toronto. The Salary attached 
to the position is 2500 dols., rising by annual increments to 3200 dols. 
For further particulars address Dr. W. H. Pike, care of the High Com- 
missioner for Canada, London, E.C., or the Presipent, University of 
Toronto, Toronto. 
October, 1899. 


ROYAL COLLEGE OF SCIENCE, 
DUBLIN. 


DEMONSTRATOR in CHEMISTRY and ASSAYING required in 
Department under Professor HARTLEY, F.R S. Salary, £ 


Applications, with copies of testimonials, to be’ addressed to the 
SECRETARY. 


November 23, 1899. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University of 
London B.Sc.; Prelim. Scientific, Inter. M.B, Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 


EVENING CLASSES in all stages for Science and Art 
Department Examinations. 


HIGHLY-EQUIPPED LABORATORIES. 


Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 


Prospectus free, Calendar 6d. (Post 8d.) on 
application to Secretary. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at - hours or 
times most convenient for worker, in Chemistry, General Physics and 
Bacteriology. Commercial processes can be worked out in Chemistry and 
Electricity, and powerful Currents, Constant or emer can be used. 

Eight feet of Bench fitted with Sink and Cupboard, Electricity, Gas, 
Water and Exhaust, £3 3s. for one month. 

Private room, with same fittings, £5 4s. 6d. for one month. 

The above includes use of all ordinary Glass and other Apparatus and use 
of Accurate Balances, and other Standard General Instruments, also 
Furnaces, &c. 

For further particulars apply, THe Director, Heathcote Science 
Laboratories, 9 Heathcote Street, Gray’s Inn Road, W.C. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 
Principat—S. G. RAWSON, D.Sc. 


Applications are invited, not later than November 13, for the newly- 
founded Lectureship in Latin and Greek. Salary 4150 per annum, 
Further particulars may be obtained upon application. 

THOS. THORP, 


tary. 


CHEMIST AND PHYSICIST (aged 29), 


trained at the Technische Hochschule in Hanover, and late Private 
Assistant in the Physical Department of the same Institution, seeks 
Situation as ASSISTANT. Advertiser is in possession of lathe, 
tools, &c., and can undertake entire construction of instruments, 
including repair of glass. First-class English and German references. 
Ernest Porter, c/o Office of this Paper. 


ASSISTANT WANTED FOR PRIVATE 
PHYSICAL LABORATORY in Glasgow. Mechanical and Theo- 
retical Qualifications desirable. Facilities for 
stating experience and remuneration expected, to “‘ X.Y.Z.,” Byres 

Road, Glasgow. 


INCANDESCENT GAS MANTLES.— 


Required to complete a collection showing the progress of the Incan- 

descent Gas Industry, duly authenticated specimens of Incandescent 

Mantles as used in England in the year 1892 (imported or otherwise). 

A liberal price will be paid for suitable authentic specimens duly 
uaranteed, or information leading to tracing them.—Address 
URATOR, 117 Chancery Lane, W.C. 


WANTED.—To Purchase some Second- 
hand PHYSICAL INSTRUMENTS, ora Set. Also a Second-hand 
CHEMICAL BALANCE. Price must be moderate.—‘“‘ A.,” care of 
Nature Office, St. Martin’s Street, W.C. 


WANTED. — Second-hand Astronomical 
REFRACTING TELESCOPE, 4}-inch to 6-inch aperture.— Offers to 
HERRMANN, 7 Achilles Road, West Hampstead. 


Sale by Auction 


TUESDAY NEXT.—THE GREAT CURIO SALE. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, as above, at 
12.30 precisely, a Museum of Benin Relics and Bronzes collected by 
an Army Officer during the first campaign, including many remark- 
able and unique specimens ; also Curiosities from New Guinea ; 

Ivories, Cabinets, Screens, &c., from Japan; Antiquities, &c., from 
the Collections of the late Sir H. Dryden; also an Egg of the 
Epyornis Maximus, measuring nearly a yard in circumference. 


On view Day prior, ro till 4,and Morning of Sale, and Catalogues had. 
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Apparattis or estimation of sulphu in spent oxide. 
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MOORE’S “HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE ‘PRINCIPLE OF 
ARCHIMEDES” AND SPECIFIC GRAVITY. 


A is a delicate spring balance accurately graduated to 
read Grams, and is capable of being lowered or raised 
by the string shown. 

B is one of the set of cubes o! 
with the apparatus. 

C is a glass vessel with fixed mark etched in glass, 
to which water, or other liquid, is placed. 
vessel is provided with draw-off coc 


Sole Makers of this Yn 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY, E.C. 
Manian and Importers of Chemical and Scientific 
1 and Pure Chemicals. 
WEIGH? Ts a Speciality, 500 Milligrams to 
1 Milligram, 1s. 6d. per doz. 


5 I= SEND FOR COMPLETE ILLUSTRATED 
FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER, 


Goods Entrance: 10 half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


eee pee of Apparatus, with Price List 
emicals, free on application. 


Telephone Number—2038. 


PATENTS. 


JAMES G. LORRAIN, M.I.E.E., M.I.MECH.E., &., 
CHARTERED PATENT AGENT, 
Norfolk House, Norfolk Street, LONDON, W.C. 


Speciality—-PHYSICAL PATENTS, 
OPPOSITIONS, AND AMENDMENTS. 


f various metals supplied 
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Charges on A pplica tion. 


Telephone No. 2511 GERRARD. Telegrams: ‘‘ Lorrain, Lonpon.”’ 
“* Patentees’ Handbook” Post free on application. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


This work, now in course of publication, embraces : 

1. A Bibliography classified according to subjects arranged (1) according 
to the year of publication, and (2) alphabetically under each year according 
to the name of the author ; each item has its distinctive number for reference 
purposes. 

2. An /ndex, which, although arranged alphabetically, is classified in 
groups more than is usual in an index, the object being to render it possible, 
at some future time, to amalgamate the various sub ect indexes into one 
| oat classified index. 

3. A Sy d Coll of Facts grouped according to their rela- 
| tionship to each other. The aim of the whole is to enable any person 
engaged in scientific research to find the information he seeks with a minimum 
expenditure of trouble, time and cash. 


4, 


As the work is the result of forty years’ labour, its main features cannot 
be fully described in a short advertisement. All persons interested in the 
| classification of scientific data, especially those commencing a research, are 
invited to send for a prospectus and fuller particulars to 

A. RAMSAY, 
4 Cowper Road, Acton, London, W 


Just Published. With 564 Illustrations. © 
10s, 6d. 


A TEXT-BOOK OF PHYSICS. 


By W. WATSON, B.Sc., 


Assistant Professor in Physics in the Royal College of Science, London ; 
Assistant Examiner in Physics, Science and Art Department. 


Large Crown 8vo. 


For use in Technical Schools, Advanced Science and Art 
Classes, Engineering Schools, Universities, &c. 


London: LONGMANS, GREEN, & CO. 


PHYSICAL AND MECHANICAL 
APPARATUS. 
EVERETT & CoO., 


Engineers and Electricians, 

22 CHARTERHOUSE SQUARE, LONDON, E.C. 
Scientific and Electrical Instrument Makers. 
Apparatus for Laboratories, &c., designed and made to meet any 
requirements. 

MACHINES FOR ANY SPECIAL PURPOSE BUILT TO ORDER. 
Moves DesiGNED AND Mabe FOR INVENTORS. 

Accuracy combined with Highest Skill at Reasonable Charges. 
REPAIRS OF EVERY DESCRIPTION. 


X- RAY & ATHERIC TELEGRAPHY APPARATUS 


See “ Notes” 
in NATURE 


OF 
Sept. 14, 1899. 


Or THE HIGHEST QUALITY anp FINISH own y. 


As supplied by us to H.M. Government and the leading 
Hospitals and X-Ray Workers throughout the World. 


We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 
Catt or Write For our New I tustratep List, 


TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO worK. PosT FREE TO READERS oF ‘‘ NaTuRE.” 


HARRY W. COX, Lid., 
¢ 10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 
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NOW READY. Crown 8vo, Cloth,price 1s. 6¢. net. 


NEWTON’S LAWS OF 
MOTION. 


By Pror. P. G. TAIT, M.A., Sec.R.S.E., 
Author of ‘ Light,” “ Properties of Matter,” and ‘‘ Dynamics.” 


NOW READY. PRICE 16s. net. 
Cheap Issue in one handy volume, Demy 8vo, Cloth, 1232 pages. 


A DICTIONARY OF BIRDS. 


BY 
ALFRED NEWTON, M.A., F.R.S., 
Pro‘essor of Zoology and Comparative Anatomy in the University of 

Cambridge. 
ASSISTED BY 

HANS GADOW, F.R.S. 

WITH CONTRIBUTIONS FROM 

RICHARD LYDEKKER, B.A., F.R.S., 
CHARLES S. ROY, M.A., F.R.S., 


AND 
ROBERT W. SHUFELDT, M.D. 


Containing 340 Illustrations and a Map. 


‘* The most comprehensive review of the subject of ornithology extant, 
and in it will be found a concise summary on most of the important works 
of crnithology from the earliest times.” —Nature. 


NOW READY. Crown 8vo, Cloth, price 6s. 


RESEARCHES IN THE 
HISTORY OF ECONOMICS. 


By Pror. E. NYS, LL.D. 
TRANSLATED BY 
N. F. anp A. R. DRYHURST. 


‘*The volume gives a most instructive account of the origins of economic 
theory.” —7he Scotsman. 


‘*Prof. Nys brings to his task great erudition, and his previous studies of 
the origins of international law enable him to throw some novel side-lights 
on the mutual play of economic and legal forces.” —7%e Glasgow Herald. 


In Demy 8vo, Boards, price 3s 6d. net. 


A CLASSIFICATION OF 
VERTEBRATA, 


RECENT AND EXTINCT. 


With Diagnoses and Definitions, a Chapter on 
Geographical Distribution, and an 
Etymological Index. 


By HANS GADOW, M.A., Ph.D., F.R.S., 
Strickland Curator and Lecturer on Zoology to the University, Cambridge. 
**It is a book—it need hardly be said—for the student ; it is simply a list 
of the principal sub-divisions of back-boned animals, with just as much 
definition as is needed. It may be regarded as an exceedingly concentrated 
extract of a full text-book of the vertebrates." —7he Daily Chronicle. 


Demy 8vo, Cloth, price 18s. net. 


ZOOLOGY OF THE 
INVERTEBRATA. 


A Text-Book for Students. 
By A. E. SHIPLEY, M.A., 


Fellow and Assistant Tutor of Christ's College, and Seabiieitiite of 
Comparative Anatomy in the University of Cambridge. 
Illustrated with 263 Figures. 
“In is and i ingenious. The book 
a 


s well i arranged.” —Natural 
Science. 


A. & C. BLACK, SOHO SQUARE, LONDON, W. 


THE BRIDGES-LEE 


PHOTO-THEODOLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite | 
automatically records 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings, — thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 

Descriptive Pamphlets and Illustrated Description 

of the Instrument sent free on application. 


ACENT FOR RICHARD FRERES’ AUTOMATIC RECORDING INSTRUMENTS. 


L. CASELLA, 
147 Holborn Bars, London, E.C, 


Telegraphic Address : ‘‘ Es: utcheon, London.” Telephone : Holborn 1054. 


ISENTHAL, POTZLER & CO., 


85 MORTIMER STREET, LONDON, wW. 


Telegrams: ‘‘ HysTEREsiIs.” 


CENTRAL for RADIOGRAPHERS. 


Telephone : 2099, GERRARD. 


MERCURY JET INTERRUPTER. 


3000- Interruptions per Second. 


Write for Lists, or better inspect our 
Installations. 


HIGHEST REFERENCES. 
EVERYTHING NOVEL & ORIGINAL: 


Sol2 Agents fcr Sc:tland: 
Messrs. JAMES WHITE, Cambridge Street, Glasgow. 
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DUDDEL 


OSCILLOGRAPH 


An Invaluable Instrument for 
Alternate Current Work. 


This Galvanometer has the shortest 
periodic time of any Instrument 
yet constructed, viz. o'ooo1 Second, 
is perfectly dead-beat and the self- 
induction is practically nil. 


Write for Descriptive Pamphlet. 
SOLE MAKERS— 


SCIENTIFIC INSTRUMENT CO. 


LIMITED, 


CAMBRIDGE. 


MECHANICAL LABORATORY APPARATUS. 


G. CUSSONS, 
THE TECHNICAL WORKS, 
104 Great Clowes Street, Lower Broughton, Manchester. 


CUSSONS’ Patent Atwood Machine, Sensitive but Rigid, Electric 
Release, Special Weights, &c., and Timing arrangement. 


EXPERIMENTAL FLUID FRICTION APPARATUS 


Apparatus to determine the efficiency of Screws, Worms, Springs, Pulley 
Tackle, Plain and Ball Bearings, Inertia of Heavy Wheel, Kinematics, &c. 
{ Sectional Gas and Steam Engines. Machine Details and 

Building Construction. 


ADAM HILGER, 


OPTICIAN, 


204 STANHOPE ST., LONDON, N.W. 
MAKER oF 


Astronomical Object-Glasses and | Pritchard's Wedge Photometer. 

ountings. Secchi's Disc Prisms. 

Glass Prisms of all Refractive | Spectroscopes for Laboratory, 
Indices from 1°5 to Pa Stellar, or Solar Work. 

Quartz, Iceland Spar, Fluor Spar, | Direct Vision Pocket Spectroscopes. 
and Rock-Salt Prisms and Lenses. Symmetrical and Double Slits, and 
Cell Prisms, Polarising Prisms other requirements for Spectro- 
and Tourmalines. | photometry. 

Bright Pointer, Shutter, and Fluor- | Micrometer Gauges, Spherometers 
escent Eye-pieces. |  &c., &e. 

Photo-measuring Micrometers. | Quartz Slits with Microscopic 

Abney’s Colour Photometer and | Knife-edges, perfectly opaque to 
Sector. ' the extreme edge. 


Telegraphic Address—“ Spuericity, Lonpon.” 


“NIVOC” SPECIALITIES. 


WORKS—BIRMINGHAM. 


THESE INSTRUMENTS ARE SPECIALLY 
: SUITED OR WORKING TOGETHER. 


= we 

aa 


KEMPE’S CHARGING & DISCHARGING KEY, 
Improved Form with rubbing contacts, highly 


Late F, E. BECKER &§CO ) 


” 
insulated, £3 15s. Highest quality and finish. GALY 
Farad Condenser, £2 10s, 


& JI. GEORGE, 33-37 HATTON WALL, LONDON. 


STANDARD CONDENSER, 3 Micro- 
Farad, £2 12s. 6d. 


STANDARD CLARK CELL, 25s, net. 
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CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN, & CONNOP F.S. PEROWNE. 


A Cruise to the WESTERN MEDITERRANEAN. 


TILBuRY, LisBoN, TANGIER, GIBRALTAR, ALGIERS, PALMA, 
MARSEILLES. 


A FOURTEEN DAYS’ CRUISE FOR £11 11s. AND UPWARDS. 
A Cruise to the EASTERN MEDITERRANEAN. 


(Return ticket to MARSEILLES included. ) 
MARSEILLES, SYRACUSE, PirR4Us (for Athens), 
Jarra (for Jerusalem), ALEXANDRIA, 

TA, NAPLEs, MARSEILLES. 
A THIRTY-FIVE DAYS’ CRUISE FOR £36 15s. AND UPWARDS 
s.y. ARGONAUT. Tonnage, 3254; h.-p., 4000. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


-PHCENIX FIRE E OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W: 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secrerary. 

LOSSES PAID OVER £22,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


GLASS BLOWING 


All kinds of Experimental Glass 
Blowing carried out for Scientific 
Men, Laboratories, &c. 


INVENTORS" = WORKED OUT AS PER INSTRUCTIONS. 


Hittorf’s Tube showing the 
resistance of the dark space 


OSSOR, 
"Farringdon Road, E.C. 
THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
ae Call or send for detailed Catalogue (66 pp.), Post free on 


N.B. te d S$ iorit f Cabi 
—For Excellence an uperio; 0 nets and 
to distinguished 


Apparatus, references are permit 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGs. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natura) 
istory supplied. 


36 STRAND, LONDON. W.C. 
(Five Doors from Charing Cross.) 
MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 

Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 

Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 45. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C, 


| MINERALS AND PRECIOUS STONES. 


Mr. HENSON has now on hand a Fine Series of interesting Sapphires, 
also Topazes, Gold, and Barytes in Large Crystals of various Colours. 
Large and perfectly clear Rock Crystal Balls, precious Opal Cameos, 
Fluor Spar, Agate, Jasper, and other Stones cut for ornamental purposes. 
LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


HOLLOWAY’S OINTMENT 
CURES 


Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 


INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Yendors. 


HARVEY 


HAVE 


& PEAK 


FOR DISPOSAL 


A VERY LARGE AND RARE _. 
PROJECTION POLARISCOPE. 


Including Nicol Polariser of 3% inches aperture, Nicol Analyser of 34 inches aperture, 
many large Sections of Quartz, Quartz Devices, Crystals, Double Image Prisms, 
Selenites, &c., in Mahogany Cabinets. 


56 CHARING CROSS 


ROAD, LONDON, W.C. 
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A NEW STEREOSCOPIC BINOCULAR 


FIELD GLASS 
of NEW FORM and CONSTRUCTION. 
_~ ; (English Patents, Nos. 5639 and 
1942, 1894.) 


Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 

always ready for use. 

> — Prices: £6 to £8. 

For NAVAL MEN and DEERSTALKERS, &c. (we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight). Prices: Night, £10; Day, £11. 

Illustrated Price List free. 


CARL ZEISS, 


29 MARGARET STREET, REGENT STREET, LONDON, Ww. 


SECOND-HAND MICROSCOPES 


By SWIFT, WATSON, CROUCH, BECK, ZEISS, LEITZ. b 

Prices from 10s. to £45. ‘ 

A Large Selection of Second-hand Powers and Fittings for all kinds of 
Microscopes. 


Send for New List. 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutrer, therefore no Flickering. Superb Mechanism.. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 


See Mr. Hucuss’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Glass 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
tan GUINNESS, Madame Avge.ina Parti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers. peg 
Portrait Combination front Lenses, 18s. 6d¢., Marvellous value. Science 
Lecture Sets, Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
vings, 6d. ; Postage, 34. List of 300 Lecture Sets, Science Subjects, 
iews, &c , 6d.; Postage 2d. Pamphlets Free.—W. Cc. HUGHES, 
Sreciatist, Brewster House, 82 Mortimer Road, Kingsland, N. 


W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


WHEATSTONE 
BOX. 


12,220 ohms 
Guaranteed to I in 500. 
Platinoid Wire. 


Price £9 10s., as illustrated. Smaller Boxes, from £3. 


IMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, £38. 
Galvanometer Shunts, Galvanometer Lamps and Scales, 
Keys, Single Coils, Batteries, &c. ; 
Reliable Apparatus at low prices for teaching Mechanics 
Hydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Physical and Physiological List—Sixpence, Post free. 


Tangent Galvanometer and Magnetometer, £2 58, 


T. TAMBLYN-WATTS, Scientific Apparatus Maker. 
Electrical and Mechanical Catalogues, 6d. each, Post free. 
GOLDIELANDS, SETTLE, YORKS. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Sp pes, G ters, Cathetometers, O; 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
1 Belmont Street, Chalk Farm Road, London, N.W. 
ConTRACTOR TO H.M. GOVERNMENT. 


BORD’S PIANOS 


25 per cent. Discount for Cash, or 14/6 


r month (second-hand, 10/6 per 
month) on the Three Years’ } Anan Lists free of 


C. STILES & CO., 40 & 42 Southampton Row, London, W.C 


PIANOS EXCHANGED. 


BECHSTEIN PIANOS 


These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 


CHAS. STILES & CO., 40 & 42 Southampton Row, 


“OPTIMUS ” CANTILEVER ENLARGER. 


incandescent Gas, This already popular model 

7s. 6d. extra, is finished in a very superior 

and practical style. The lamp 

gives a brilliant and even light. 

The optical system is through- 

out the best. Zhe Lens will 

be found to give a very flat 

field and good marginal defini- 

tion. 

* Suirep For Pocket 
Camera NEGATIVES. 

6in. 

80/- 

37/ 


roin. 


sfin. 


8in. 
110/- 


Diam. of Condenser 
Price, no Front Lens... 
Extra for Front Lens ... 27/- 
Covering Plates ... 34% 


Catalogue POST FREE. 


PERKEN, SON & RAYMENT, 


“OPTIMUS” MACIC LANTERNS 


Each Lantern is efficient for Exhibitions. 
The Lens gives crisp definition, being a 
superior Achromatic Photographic Combin- 
ation, with Rack and Pinion, compound Con- 
denser of gir. diameter. Each has 3-wick 
Refulgent np, and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


LONDON, W.C. 
AND LECTURE. HALL 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding ‘Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £59 }s, 


Mahogany outside Body, lined with metal, making a 
thoroughly practical instrument, and really good value ooo 


Russian Iron Body, Brass Sliding Tubes (Educational)... ove 
Do do. (College) ete ooo 


99 HATTON GARDEN, LONDON 


HOLBORN CIRCUS, E.C. 


£2120 
330 
2 80 
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THE 
HARRIS” 


With Rackwork, ‘£4 5 
Without __e,, ~£3 12 6 


This 1s a first-class Microscope at a moderate 
teed ; it has fine adjustment of best desicn. 

- Base is solid and rigid, and is designed for 
= comfort in use. Complete with 2 Mirrors, 
Rotating Diaphragm, *Eye-piece, 2 Achro- 
matic Object Glasses. }” giving 140 to 2% 
diameters and.1” giving 40 to 85 diameters. 

Draw Tube, Standard Screws. 
The whole packed i in ern Mahogany 


Cas 
If with }” instead of ", #3 17s, 6d. 


iving 170 to 340 diameters. 


PHILIP HARRIS & CO., LTD., Chemical & Physical lnperain Makers, BIRMINGHAM. 


CROSSLEYV’S GAS ENGINES. 


RECENTLY 


REMODELLED. 


GREAT 
REDUCTION 
IN 


GAS 


LIMITED 
INCHES 


CONSUMED. 


CROSSLEY BROS., 1:TD., OPENSHAW, MANCHESTER. 


WatTSsSOn’s NEW MICROSCOPES AND APPARATUS. 


WATSON’S HOLOSCOPIC EYEPIECES, for 
use with either APOCHROMATIC or ACHRO- 
MATIC OBJECTIVES, an adjustment being 
provided to the special lenses employed, for 
altering the correction. There is no sacrifice of 
efficiency, the performance being equal to the 
most expensive Compensating or Huyghenian 


Oculars. 
Magnifying Powers— 


6 in. tube length, 5, 7, 10, and 14 diameters. 
to in. ” 7, 10, 14, and 20 9 


PRICE, in Student's Size and Pattern, either 
power, 17/6 each. 


For Full Particulars see Supplemental List, 


Post Free. 
WATSON & 


313 HIGH HOLBORN, SON .& W.C. New Branch Now Open: 


WATSON ’S Parachromatic OIL IMMERSION CONDENSER. 
Total 1°30; aplanatic aperture exceeds 1°25. Un- 
doubtedly the finest Cc ble for -high- — 


work. Optical part only ... 00 
Completely mounted with Is Diaphra m and Set of Stoy £6 10 00 
WATSON’S ‘* SCHOOL” MICROSCOPE, odel, 

complete with 1 in. Ob jective. in Case ... 
MICROSCOPE. A new model" high-class 

instru 


WATSON’ FRAM” MICROSCOPE. A highest-ciass instrument at 


BACTERIOLOGICAL APPARATUS. Apparatus for 
BOTANY and FIELD GEOLOGY. METAMORPHOSES 
pi DISSECTE ED PREPARATIONS. BOTANICAL and PHYSIO- 
LOGICAL MODELS.. 
For Particulars of all the above, see 
Watson's New Supplemental List to Catalogue No. 2, Post Free 
on application. 
Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
40,000 first-class Micro-Slides, Post free on applicatron. 


SONS (Zstadlished 1837), Opticians to H.M. Government. 


16 Forrest Roap, EpinpurGu. And at 78 Swanston Street, Melbourne 


Australia. Awarded 39 Gold and other Medals at the principal International Exhibitions of the World. 


DALLMEYER'S TELE- PHOTO. LENSES & ATTACHMENTS 


PATENT! 
STIGMATIC LENS 


Stigmatie Lens fitted with Tele-Photo. Attachment. 


(These Attachments can be fitted to any good Lens.) 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 


Indispensable to Geologists, Naturalists, and Architects. 
Price from £8 15s. 


Prices ana Particulars on application. Estimates av? 
advice free. 


J. H. DALLMEYER, Ltd., 


25 Newman Street, London, W. 


Srleont by KICHAKD CLAY AND Sons, Limirep, at 7 & 8 po Street Hill, Queen Victoria Street, in the City of London and published 
and THe Macmittan Company, 66 Fifth Avenue, New York.—THURsDAY, 


DCO, Limrrep, at St. Martin’s Street, London, W.C., 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1567, VOL. 61] 


THURSDAY, NOVEMBER 9, 1899. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


THE TRANSVAAL AND THE WAR. | 
NEW LANTERN SLIDES. Plain Slides, 1s. each. 


1 Map of South Africa. 26 Camping out before Nachtmael. 
2 2 Bloemfontein : General View. | 27 Mafeking Stage Coach. 
Market Square. 28 Transvaal Gold Diggings. 
4 ; Cattle Farm near Newcastle. 29 Bronk-horst Spruit. 
5 Group of Kaffirs‘and Kraal. 30 Portrait of President Kruger. 
6 Crossing a Drift in Ox Waggon. 31 President Kruger’s House. 
7 Boer Family. 32 Major Wilson's Last Stand. 
8 Delagoa Bay. 33 Floreat Etona at Laing’s Nek. 
9 Durban : Landing Stage. Burial Ground at Laing’s Nek. 
1o Durban : Town Hall. Summit of Majuba Hill. 
West Street. Majuba Graves. 
12 12 Johannesburg : The Reef. Elandsfontein Junction. 
= The Main Reef. | aes Raid: the Last Stand. 
* The Hospital. 39 Sir George White, V.C. 
The Market. 40 Sir Redvers Buller, V.C. 
Kimberley : View of the Rail. 41 President Kruger at Home. 
Market Square. 42 Boers. Outspan on the Trek.— 
Examining the New Rifles. 
43 Boer Commando leaving by Rail. 
- 44 Field Cornet delivering Orders. 
45 In the Drakensburg Range. 
46 Colonel Baden Powell. 
47 Ladysmith : General View. 
48 Boer Commando on March. 


Diamo: 


23 Natal Harbour. 
24 Port Elizabeth, Main Street. | 4 49 Charlestown Tunnel 
25 Pretoria: Government Buildings. | 50 Map.of the Seat of W: 
This List will be added to. 
Full detailed List of Lanterns and Slides on application, Six Stamps. 


NEWTON & CO., 3 FLEET STREET, E.C. 


A NEW GAS FURNACE 


(Holloway’s Patent) 
FOR CHEMISTS AND ASSAYERS. 


LESS CRACKING. 


PARTS SEPARATE. : LESS | 
"All particulars from SOLE MAKERS: 
JOHN J. GRIFFIN & SONS, Lo. 


20-26 SARDINIA STREET, LONDON W.C. 


MR. MURRAY'S UNIVERSITY EXTENSION 
MANUALS 


Edited by Prof. KNIGHT, of St. Andcews University. 
THE STUDY OF ANIMAL LIFE. By 


J. ARTHUR THOMSON, Regius Professor of Natural History in 
the University of Aberdeen. With mary Illustrations. 5s. 

THE REALM OF NATURE: A Manual 
of PHYSIOGRAPHY. By Dr. HUGH ROBERT MILL, 
Librarian to the Royal Geographical —— With Nineteen 

Coloured Maps and Sixty-eight Illustrations. 

AN INTRODUCTION TO MODERN 
} nae By R. D. ROBERTS. With Coloured Maps and 

ustrations. 

THE PH YSIOLOGY OF THE SENSES. 
By JOHN M‘KENDRICK, Professor of Physiology in the University 
2 Glasgow ; oe Dr SNODGRASS, Physiological Laboratory, 

Glasg ‘OW. 45. 

THE ELEMENTS OF ETHICS. By Joun 
H. MUIRHEAD, Balliol College, Oxford, Lecturer on Moral Science- 
-y 2 Holloway College ; Examiner in Philosophy to the University 

as} 

LOGIC, "INDUCTIVE AND DEDUCTIVE. 
By WILLIAM MINTO, late Professor of Logic and Literature, 
University of Aberdeen. 4s. 6d. 

*,* A Complete List of the above Series can be had Post free on application. 
JOHN MURRAY, ALBEMARLE STREET, W. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powertat Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 


Illustrated Price Lists of Optical and Meteorological Instruments, 
Free by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 


BRANCHES: 46 CORNHILL 122 REGE AT STREET. 
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LIVERPOOL SCHOOL OF TROPICAL 
MEDICINE 


IN CONNECTION WITH 
UNIVERSITY COLLEGE AND ROYAL 
SOUTHERN HOSPITAL. 

Lecturer MAJOR ROSS, late I.M.S. 


For prospectus and all particulars, apply to A. H. MILNE, 
B.A., Hon. Sec., Chamber of Commerce, Liverpool. 
Telegrams— Tunzelmann, London.” 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE. 
Presipent—G. W. pe TUNZELMANN, B.Sc. Lond., M.I.E.E. 
PrincipaL—J. H. REEVES, M.A. Cantab. 

Next SESSION begins WEDNESDAY, SEPTEMBER 27. 
Particulars on application to the SECRETARY, 2 and 4 Penywern Road, 
Ear!’s Court, S.W. 


B.A. ano B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. J. CHarLeston B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, W.C. 


UVERNMORE LONDON BRANCH at 

a 24 CHANCERY LANE, W.C. 
Tuition by JOHN GIBSON, M.A. (First Class, Camb.), and G, LOLY, B.A. 
(First Class, London), for all Public Examinations. Special Instruction 
in Scientific Agriculture for successful practical Agriculture and Forestry 
in the British Islands or the Colonies; also in Chemistry, Physics, 
Geology, Botany, &c. Practical Chemical and Physical Laboratories. 
The ‘State Correspondent” and Higher Examination gives 
up-to-date particulars of all the leading C.S. and other Examinations. 
Price 2$d., post free. Prize of One Guinea for competition each month ; 
Special Prize of Pive Guineas each June and December. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at any hours or 
times most convenient for worker, in Chemistry, General Physics and 
Bacteriology. Commercial processes can be worked out in Chemistry and 
Electricity, and powerful Currents, Constant or Alternating, can be used. 

Eight feet of Bench fitted with Sink and Cupboard, Electricity, Gas, 
Water and Exhaust, £3 3%. for one month. 

Private room, with same fittings, £14 14s. 6d. for one month. 

The above includes use of all ordinary Glass and other Apparatus and use 
of Accurate Balances, and other Standard General Instruments, also 
Furnaces, &c. 

For further particulars apply, Tue Direcror, Heathcote Science 
Laboratories, 9 Heathcote Street, Gray's Inn Road, W.C. 


CITY OF LONDON SCHOOL. 


WANTED a PHYSICAL SCIENCE MASTER, to attend about 
thirty hours a week, to give instruction in Physical Science and in 
Mathematics. 

The Salary will be £300 a year, increasing to £450 a year. Candidates 
for the appointment are requested to forward their applications, accom- 
panied with a copy of testimonials as to qualification and character, not later 
than Tuesday, the 21st of November next, to A. J. Austin, Secretary, at 
the School, Victoria Embankment, E.C. Selected candidates will be duly 
-communicated with. 

Forms of application can be obtained of the SecreTary. A gentleman 
not over 35 years of age will be required. 


APPLICATIONS (addressed to the 


Minister or Epucation, Toronto, Ontario, Canada) will be received 
up to January 1, 1900, for the position of PROFESSOR of 
CHEMISTRY in the University of Toronto. The Salary attached 
to the position is 2500 dols., rising by annual increments ee dols. 

For further particulars address Dr. W. H. Pixs, care of the High Com- 
missioner for Canada, London, E.C., or the Presipent, University of 

‘Toronto, Toronto. 

October, 1899. 


ROYAL COLLEGE OF SCIENCE, 


DUBLIN. 
DEMONSTRATOR in CHEMISTRY and ASSAYING required in 
Department under Professor HARTLEY, F.R S. Salary, £90. 
Applications, with copies of testimonials, to be addressed to the 
‘SECRETARY. 
November 23, 1899. 


TECHNICAL COLLEGE, 


HUDDERSFIELD. 
Principac—S. G. RAWSON, D.Sc. 

Souteagons are invited, not later than November 13, for the newly- 
founded Lectureship in Latin and Greek. Salary 4150 per annum, 
Further particulars may be obtained upon application. 

THOS. THORP, 
Secretary. 


FOR SALE, at greatly Reduced Prices, the 
Contents of a Chemical Laboratory, the property of a Gentleman 
retiring from professional work. To be seen at Messrs. J. GrirFin 
AND Sons, Sardinia Street, Lincoln’s Inn Fields, London. 


SCIENCE EXAMINATIONS. 
LONDON UNIVERSITY. 
Well- uipped LABORATORIES, DAY AND EVENING. 


or Class Tuition. 
**R.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


LIBRARY OF USEFUL STORIES. 


JUST PUBLISHED. 

The Story of the Wanderings of Atoms, 
especially those of Carbon. By M. M. Patrrison Muir, 
M.A., Fellow and Prelector in Chemistry, of Gonville and 
Caius College, Cambridge. Price One Shilling. 


Personal 


BY THE SAME AUTHOR. 
The Story of the Chemical Elements. 
Price One Shilling. 


‘*One of the most perfect popular introductions to science 
extant.” —Aritish Medical Journal, 


RECENTLY PUBLISHED. 
The Story of Ice in the Present and Past. 


By W. A. BREND. With 37 Illustrations. 
The Story of the British Race. 
By JoHN Munro. With 4 Maps. 
The Story of the Mind. 


By Professor J. M. BALDWIN. 


The Story of Geographical Discovery : 
How the World became known. By Jacobs. 
With 24 Maps. 

*.* Complete List of the Series on application to the 
Publishers, 


GEORGE NEWNES, Limitep, Southampton Street, Strand. 


NEW BOOK ON PHYSICS. 
PHYSICS: EXPERIMENTAL AND 


THEORETICAL. By R. H. JUDE; and partly from the French of 
H. Gossin. 


Vo.ume I.—Mechanics, Hydrostatics, Pneumatics, Heat and Acoustics 
With numerous Illustrations, Examples, and Exercises. 927 pp. Demy 
8vo, 128. 6d. net. 

Also issued in Parts,wiz. 
1.—Mechanics, Hydrostatics, and Pneumatics, 3s. 6d. net. 

Il.—Heat, 7s. 6d. net, 

I1l.—Acoustics, 2s. 6d. net. 


** Will obviously be the best class-book of physics that exists in th 
language. . . . Dr. Jude's handling of his task, vigorous, thorough, i> 
such that it would be difficult to imagine anything more clear and effective: 
It — upon every page the grasp and experience of a practical teacher. 
. . . There can be smail doubt that Dr. Jude’s volumes will supersede the 
excellent Deschanel almost as completely as Deschanel ousted the venerable 
Ganot.”— Newcastle Chronicle. 


CHAPMAN & HALL, Lrp., London. 
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J.& A. CHURCHILL, 
PUBLISHERS. 
ELEMENTARY ALGEBRA (TO QUAD- 


RATICS). By C. H. FRENCH, M.A., and G. OSBORN, M A., 
Mathematical Masters at the Leys School, Cambridge, formerly Scholars 
of Emmanuel College, Cambridge. Crown 8vo, 3s. 6@ 5; or with 
Answers to the Examples, 4s. 6d. 


A MANUAL of BOTANY. By J. Reynolds 
GREEN, Sc.D., F.R.S., Professor of Botany to the Pharmaceutical 
Society ; ‘Examiner in Botany to the University of London and the 
Victoria University. In Two Vols., with nearly 1200 Illustrations. 

Vol. I. MORPHOLOGY AND ANATOMY. Second Edition. 7s. 6d. 

Vol. Il. CLASSIFICATION AND PHYSIOLOGY. tos. 


PRACTICAL PHYSIOLOGY, including 
HISTOLOGY, CHEMICAL and eral PHYSI- 
OLOGY. By pe BURGH BIRCH, M.D., F.R.S.E., Professor of 
Physiology in the Yorkshire College of the Victoria University ; 
Additional Examiner in Edinburgh University. With 62 Illustrations, 
Crown 8vo, 6s. 6d. 


A HANDBOOK OF PHYSICS AND 
CHEMISTRY FOR THE FIRST EXAMINATION OF THE 
CONJOINT BOARD OF THE COLLEGES OF PHYSICIANS 
AND SURGEONS, —_ ALSO FOR GENERAL USE. B 
HERBERT E. COR N, B.Sc.Lond., and ARCHIBALD M. 
STEWART, B.Sc. 120 Illustrations, Crown 8vo. 6s. 6d. 


PHYSICAL MEASUREMENTS. With 
Appendices on Absolute Electrical Measurement, &c. By -Prof. F. 
KOHLRAUSCH, Strasburg. Translated from the Seventh German 
yay by T. H. Wacter, B.A., B.Sc., and H. R. Procrer, F.I.C., 

C.S. Third English Edition, with 9 "Engravings, 8vo, 128. 6d. 


WAGNER'S MANUAL OF CHEMICAL 
TECHNOLOGY. Edited by Sir Crookes, F.R.S. From 
the Thirteenth Enlarged German Edition as Remodelled by Dr. 
FERDINAND FiscHER. Second English Edition, with 596 Illustrations, 
Royal 8vo, 32s. 


THE ANALYST’S LABORATORY COM- 
PANION : a Collection of Bag and Data for Chemists and wg vt 
By ALFRED E. JOHNSON, Assoc. R.C.Sc.I., F.1.C., F.C.S. 
Second Edition, Baw c® 1 8vo, cloth, 5s. ; leather, 6s. 6d. 


Prof. FRANK CLOWES and Prof. J. B. COLEMAN’S 


ILLUSTRATED CHEMICAL HANDBOOKS 


For Colleges, Organised Science Schools, and Schools generally. 
PRACTICAL — and QUALITATIVE ANALYSIS. Seventh 
Edition (Ma s. 6d. 
AWALY LYSIS. Fourth Edition. 
LEMENTARY PRACTICAL and QUALITATIVE 
New Edition in 


SIS. 
INTRODUCTION 0 QUANTITATI VE A ANALYSIS, 4s. 6d. 


ELEMENTS OF HUMAN PHYSIOLOGY. 
By ERNEST H. STARLING, M.D., F.R.S., Jodrell Professor of 
Physiology i in University College, London. Third Edition, with 140 
Engravings, Crown 8vo, 75. 6d. 


HUMAN NATURE, ITS PRINCIPLES. 


AND THE PRINCIPLES OF PHYSIOGNOMY. (In Two Parts.) 
By PHYSICIST. Part 2s. Part II., 2s. 6d. 


THE ELEMENTS OF HEALTH: an 
Introduction to the Study of Hygiene. By LOUIS C. PARKES, 
M.D., D.P.H., Medical Officer of Health hor Chelsea, Lecturer on 


Public Heaith at St. George’s Hospital. With 27 Illustrations, Post 
8vo, 3s. 6d. 


COOLEY’S CYCLOPAZDIA OF PRAC. 


TICAL RECEIPTS, and Collateral Information in the Arts, Manu- 
factures, Professions, and Trades, including Medicine, Pharmacy, 
Domestic Economy, and Hygiene, designed as a General Book of 
Reference for the Manufacturer, Tradesman, and Head of a Family. 
Edited by W. Nortu, M.A., F.C.S. Seventh Edition, with 370 Illus- 
trations, 2 Vols., Royal 8vo, 42s. 


Price 2s. 6d. 

ADVICE toa MOTHER. ‘the MANAGE- 
MENT OF HER CHILDREN. By GEORGE CARPENTER, 
M.D., Physician to the Evelina Hospital for Sick Children, London ; 
Editor of Pediatrics, a Journal devoted to the Diseases of Children. 

DVICE to a WIFE on the MANAGE- 
MENT OF HER OWN HEALTH. By FANCOURT BARNES, 
M.D., Consulting Physician to the British Lying-in Hospital, London ; 
Senior Physician to the Royal Maternity Charity. | 

«” Sale 600,000 Copies. 


THE 


QUAKER BATH CABINET 


Should be in Every Home for HOT-AIR, VAPOUR, 
or MEDICATED BATHING PURPOSES. 


Makes Clean, Healthy, Strong and Vigorous Men and Women. 


NATURE'S COMPLEXION BEAUTIFIER. 
Cures a Bad Cold with One Bath, Averts Fevers, La Grippe, &c. 


Cures the most obstinate cases o. 

Rheumatism, Obesity, Neuralgia, 

La Grippe, Malaria, Catarrh, Piles, 

Dropsy, all Blood, Skin, Kidney, 
and Nervous Troubles. 


25s. each, post free, 
Sent ready for use. 


RECOMMENDED 1 BY THE 

BEST PHYSICIANS. 

Folds into 3 in. by 28 in. space ; weighs 7 lbs. 

These Health Baths should be taken by all persons, whether 
healthy or unhealthy, at least once or twice a week, They open 
the 5,000,000 sweat pores of the skin, and force out by Nature’s 
method all the impure, poisonous matter which causes disease. 

Soap and water simply cleanse the surface or outside of the 
body, while these Thermal Baths cleanse inwardly and out- 
wardly, making the blood pure, sleep sound, skin soft, white 
and beautiful. They prevent disease. 


Descriptive (Z) Pamphlet Post Free. 


THE GEM SUPPLIES CoO., 
149 FLEET STREET, LONDON, E.C. 


MR, EDWARD ARNOLD’S LIST. 
A TEXT-BOOK OF PHYSICAL CHEM- 


ISTRY. By Dr. R. A. LEHFELDT, Professor of Physics at the 
East London Technical College. Crown 8vo, Cloth, 7s. 


MAGNETISM AND ELECTRICITY. By 

J. YORKE, of the Northern Polytechnic Institute. Crown. 
VO, 35. 

ELEMENTARY NATURAL PHILO- 
SOPHY. By ALFRED EARL, M.A., Assistant Master at Tonbridge 
School. With numerous Illustrations and Diagrams. Cloth, 4s. 6d. 

A MANUAL OF PHYSIOLOGY. By 


LEONARD HILL, M.B., Lecturer in Physiology at the London 
Hospital Medical College. With numerous Illustrations and Diagrams. 


6s. 

Journal of Education.—‘‘ Mr. Hill is one of the most brilliant of our 
younger [pens and has won a deservedly high place in the scientific 
world by his masterly work upon the circulatory system. We have found Mr. 
Hill's Manual the freshest and most fascinating book upon the subject since 
Huxley's classic Lessons; and we regard it as the best introduction to- 
Modern Physiology in the English language.” 


LECTURES ON THEORETICAL AND 
PHYSICAL CHEMISTRY. Part I. CHEMICAL DYNAMICS. 

By; Dr. J. H. VAN 'T HOFF, Professor at the University of Berlin. 

Translated by Dr. R. A. LEHFELDT, Professor at the East London 
Technical College. One vol. Demy 8vo, 12s. net. 

PHYSICAL CHEMISTRY FOR BE- 
GINNERS. By Dr. VAN _— Translated by Dr. R. A. 
LeHFELDT. Crown 8vo, 2s. 

CHEMISTRY FOR AGRICULTURAL 
STUDENTS. By T. S. DYMOND, of the County Technical Labor- 
atory, Chelmsford. Cloth, 2s. 6d. 

ELECTRICAL TRACTION. By Ernest 
WILSON, Wh.Sc., M.I.E.E., Professor of Electrical Engineering in. 
the Siemens Laboratory, King’ 4 College, London. Crown 8vo, Cloth, 5s. 


STEAM BOILERS. By George Halliday. 
With numerous Diagrams and Illustrations. 400 pages. Crown 8vo, 5s. 
THE CALCULUS FOR ENGINEERS. 


By Prof. JOHN PERRY, F.R.S. Third Edition. Crown 8vo, 
Cloth, 7s. 6d. 


London: J. & A. CHURCHILL, 7 GREAT MARLBOROUGH ST. 


London: EDWARD ARNOLD, 37 Bedford Street, Strand. 
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JAS. SWIFT & SON, 


MANUF/CTURING OPTICIANS. 
SOLELY APPOINTED TO THE A.M. Dept. 
Wark OFFICE, FOR THE SUPPIY 
or MICROSCOPES. 


of Student's Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 


in Case, from 
£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary’s, St. Bartholomew's, Guy’ * 
Middlesex, London, and St. Thomas’s. 

Seven Gold Medals awarded for excel- 
lence of manfacture. 


p Catalogue on Application 
81 TOTTENHAM COURT ROAD, W. 


SECOND-HAND MICROSCOPES. 
POWELL & LEALAND, No. 1, ; ZEISS Stand, iv.a, with Abbe 


with Apparatus ... wo ge condenser and triple nose- 
piece... Alt tos. 

& LEALAND, CROUCH Presentation Bino- 
with Apparatus ... eee 50 cular Microscope ... £25 
BECK British Students, 2 Eye- ROSS Binocular, with appar. 
pieces, $'’, &c. 45 ros. | atus, Portable Case... £25 


SECOND-HAND TELESCOPES. 
COOKE Equatorial, 4-inch £50 | WRAY Altazimuth, 4-inch £35 
ALVAN CLARK, 8-inch £250 | DALLMEYER3}3- inch, 
DALLMEYER, Binch £450 equatorial stand £60 

LL THE ABOVE CAN BE EXAMINED AT 


Cc. BAKER'S, 244 High Holborn, London. 


PATENTS. 


JAMES G. LORRAIN, M.I.E.E., M.LMECH.E., &., 
CHARTERED PATENT AGENT, 
Norfolk House, Norfolk Street, LONDON, W.C. 


Speciality-PHYSICAL PATENTS, 
OPPOSITIONS, AND AMENDMENTS. 


a: ha rgeson Application. 


Telephone No. 2511 GERRARD. Telegrams: ‘‘ Lorrain, Lonpon.”’ 
Patentees’ Handbook” Post free on 


For Photography, Unsurpassed fe pm definition. 


Gone JENSEs 


TAYLOR, TAYLOR, & HOBSON, 
Stoughton Street Works, Leicester; 
and 18 Berners Street, London, W. 


ADAM HILGER. 


OPTICAL INSTRUMENT WORKS : 
204 STANHOPE STREET, LONDON, N.W. 


Mr. HILGER is now making the EOHELON DIFFRAC. 
TION GRATINGS of Prof. MICHELSON (for (ull 
description see NATURE, April 27, 1899, or the Astrophysical 
Journal for June 1898). These Gratings have very high re- 
solving power, together with much greater brightness than is 
attainable with reflection or ordinary transmission gratings. 
They are admirably adapted for the minute examination of fine 
spectral lines, er for observation of the Zeeman Effect. 
Spectroscopes and Spectroscopic Accessories of all 
kinds for Laboratory, Stellar, or Solar Work. Prisms 
and Lenses of Quartz, Iceland Spar, Fluor Spar, or 

Rock Salt. 


PRICE OF ABOVE SENT ON APPLICATION. 


CARL ZEISS, 


OPTICAL WORKS, JENA. 
London Branch : 


29 MARGARET STREET, REGENT 
STREET, W. 


MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MBASURING INSTRU- 
MENTS. —Spherometers, New Crystal Re- 

, Butter-Refr for the rapid 
dvunieation of the purity of Butter, Lard, and 
Glycerine. 

Notrg.—We do not make Theodolites. 

ISilustrated Catalogues, including new edition 
(1898) of Catalogue of Microscopes, free. Please 

state which required. 


PHYSICAL AND MECHANICAL 
APPARATUS. 
EVERETT « Co., 


Engineers and Electricians, 
22 CHARTERHOUSE SQUARE, LONDON, E.C. 
Scientific and Electrical Instrument Makers. 


Apparatus for Laboratories, &c., designed and made to meet any 
requirements. 
MACHINES FOR ANY SPECIAL PURPOSE BUILT TO ORDER 
Mopets DesiGNED AND FOR INVENTORS. 
Accuracy combined with Highest Skill at Reasonable Charges. 
REPAIRS OF EVERY DESCRIPTION. 


“OPTIMUS ” CANTILEVER ENLARGER. 


This already popular model 
is finished in a very superior 
and practical style. The lamp 
grcteee gives a brilliant and even light. 
; The optical system is through- 
out the best. Zhe Lens will 
be found to give a very flat 
field and good marginal defini- 
tion, 


Incandescent Gas, 
s. 6d. extra, 


* Surrep ror Pocket 
Camera NEGATIVES. 


Diam. of Condenser .., "gin. sin.  6in. roin. 
Price,no Front Lens... 80/- 110/- 200/- 
Extra for Frowt Lens ... 27/- 27/- 63/- 63/- 
Covering Plates ... 44X3t 64x43 8} xX sfin. 


Catalogue POST FREE. 


“OPTIMUS” MACIC LANTERNS ii! 


Each Lantern is efficient for Exhibitions. 
The Lens gives crisp definition, being a 
superior Achromatic Pastagraphic Combin- 
ation, with a and Pinion, compound Con- 
denser of . diameter. Each has 3-wick 
Refulgent pot and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


1 outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making a 
thoroughly practical instrument, and really good value « £2 120 


Russian Iron Body, Brass Sliding Tubes (Educational)... 


(College) ea 2 80 
99 HATTON GARDEN 


PERKEN, SON & RAYMENT, .2227°%.c"* LONDON. 
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W. G. PYE & CO. 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


CAMBRIDGE 
ROCKING 


MICROTOME. 
WITH 
ORIENTATING 
OBJECT- 
HOLDER and 
PATENT 
CLUTCH, which 


affords easy 


Prick £3:15:0. 


Adjustment in all directions without the aid of Thumb-Screws. 
EMBEDDING BATH for Mounting Specimens with Pans, 

Vials, Gas Burner Regulator, Stand, and Paraffin com- 

Or M 


ICROTOME and BATH together ... ait . £513 6 


For FLAT CUTTING and other MICROTOMES, see List. 
PRICE LIST of Physical and Physiological Apparatus Now Ready 


Price Sixpence, Post free. 
COSSOR, 
67 


FARRINGDON RD., 
EC. 


Original Maker of ‘*X?’? RAY TUBES in England. 
FOCUS TUBES giving finest possible definition. IMPROVED TUBE 


HOLDERS, with arrangement for securing wires to avoid perforation of tube. 
All kinds of ‘*X” Ray Apparatus, Mercury Pumps, Screens, Spark 
Gaps, &c. Applications for Price Lists invited. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutrser, therefore no Flickering. Superb Mechanism, 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists,2d, 
SeeMr. HucHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
tan GUINNESS, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, ak Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleid pe. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 

ravings, 6d. ; me. 3d. List of 300 Lecture Sets, Science Subjects, 

iews, &c, 6d.; Postage 2d. Pamphlets Free.—W. C. HUGHES, 
SreciaLisT, Brewster House, 82 Mortimer Road, Kingsland, N. 


METEOR OBSERVATIONS. 

Meteor Observatzon Book, med. 4to, specially Ruled and 
Printed for Recording Meteor Observations in Tabular Form, 
strongly Bound and Lettered. 

This Book will be found most useful as a means of recording 
all Observations in their proper order; sufficient space is 
provided for over 1000 Observations. 

Price 7s. 6a. 


PRINTED AND PUBLISHED BY 
WHITEHEAD, MORRIS & CO., Ltp., 
9 Fenchurch Street, London, E.C. 


Just Published. With 121 Illustrations. Crown 8vo, 2s. 6d. 


PRACTIGAL INTRODUCTION THE STUDY OF 


BOTANY: FLOWERING PLANTS. 


By J. BRETLAND FARMER, M.A., 


Professor of Botany in the Royal College of Science, London ; 
formerly Fellow of Magdalen College, Oxford. 


Lonpon: LONGMANS, GREEN, & CO. 


THE GEOGRAPHICAL JOURNAL. 
CONTENTS.—NOVEMBER. Price 2s. 

The Antarctic Expeditions. By Sir Clements Markhain, K.C.B., President 
of the Royal Geographical Society of London. 

The Geographical Cycle. By William M. Davis, Professor of Physical 
Geography in Harvard University. 

Contributions to the Geography of Lake Urmi and its Neigbourhood. By 
R. T. Giinthrr, M 

Notes on Glaciers of South-Eastern Alaska and Adjoining Territory. By 
pet Klotz, Canadian Topographical Survey. 

The Swedish East Greenland Expedition. By Dr. A. G. Nathorst. 

The Seventh International Geographical Congress. 

Geography at the British Association, Dover, 1899. 

On the Physical and Chemical Work of an Antarctic Expedition. By J. Y 
Buchanan, F.R.S. 

The Oxford School of Geography. 

The Monthly Record. 

Obituary: Chief Justice Charles P. Daly, LL.D.—William Simpson.- 
Dr. Oskar Baumann. 

Correspondence: ‘‘ Was Australia discovered in the Sixteenth Century?” 
By J. P. Edmond.—Andrée’s Route. By Arthur Montefiore Brice. 

Geographical Literature of the Month. 

New Maps. 

Numerous Maps and I Ilustrations. 


EDWARD STANFORD, 26-27 Cockspur Street, Charing Cross, S.W. 
JUST PUBLISHED. 


A HISTORY OF 
WIRELESS TELEGRAPHY, 


1838-1899. 
By J. J. FAHIE, 


Member of the Institution of Electrical Engineers, London, and 
of the Société Internationale des Electriciens, Paris. 


Author of ‘*A HISTORY OF ELECTRIC TELEGRAPHY TO THE 
YEAR 1837,” &c. 


With Illustrations. Crown 8vo, 6s. 


WILLIAM BLACKWOOD & SONS, 
EDINBURGH AND LONDON. 


Williams & Norgate’s Announcements, 


Nearly Ready. Demy 8vo, Cloth, 13s. net. 


THE LETTERS OF FARADAY AND 
SCHENBEIN, 
1836-1862. 

With Notes, Comments, and References to Contemporary 
Letters. Edited by GEorc W. A. KAHLBAUM and FRANCIS 
V. DARBISHIRE. 

In the Press. 


THE LETTERS OF BERZELIUS AND 
SCHENBEIN. 


Edited by Gzorc W. A. KAHLBAUM. Translated by FRANCIS 
V. DARBISHIRE and NEVILLE Y. SIDGWICK: 


BOOK CIRCULAR. 


New Series, No. 2. Scientific Series, No. 72. 
Reviews of, and Notes on New and Forthcoming Scientific 
Publications, and a List of Works on Medicine, Natural 
History, Chemistry, Physics, Mathematics, &c. 

NEW AND SECOND-HAND BOOKS.—Nert Casu PRICcEs. 
Copies sent Post free on application. 


AN ESTIMATE OF THE GEOLOGICAL 
AGE OF THE EARTH. 


By J. JOLLY, M.A., D.Sc., F.R.S., Hon. Secretary of the 
Royal Dublin Society, and Professor of Geology and Mineralogy 
in the University of Dublin. 

Being the Scientific Transactions of the Royal Dublin Society, 
Volume VII., Series 2, Part 3, 4to, 44 pp. Price Is. 6d. 


WILLIAMS AND NORGATE, 
14 Henrietta Street, Covent Garden, London; 20 South 


Frederick Street, Edinburgh ; and 7 Broad Street, Oxford. 
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NOW READY. Crown 8vo, Cloth, price 1s. 6d. net. 


NEWTON’S LAWS OF 
MOTION. 


By Pror. P. G. TAIT, M.A., Sec.R.S.E., 
Author of “ Light,” ‘‘ Properties of Matter,” and ‘‘ Dynamics.” 
From the Scotsman.—‘‘ It should prove of considerable service to students 
in enabling them to obtain a mastery of the rudiments of their subject.” 


From Literature.—‘‘It is something more than a text-book, and its 
author's name is a guarantee of its value.” 


NOW READY. PRIcE 16s. net. 
Cheap Issue in one handy volume, Demy 8vo, Cloth, 1232 pages. 


A DICTIONARY OF BIRDS. 


By ALFRED NEWTON, M.A., F.R.S., 
Professor of Zoology and Compeenticn Anatomy in the University of 
ambridge. 


Assisted by HANS GADOW, F.R.S. With Contributions from RICHARD 
LYDEKKER, B.A., F.R.S., CHARLES S. ROY, M.A., F.R.S., and 
ROBERT W. SHUFELDT, M.D. 


Containing 340 Illustrations and a Map. 
“The most comprehensive review of the subject of ornithology extant, 


and in it will be found a concise summary on most of the important works 
of ornithology from the earliest times." — Nature. 


NOW READY. Crown 8vo, Cloth, price 6s. 


RESEARCHES IN THE 
HISTORY OF ECONOMICS. 


By Pror. E. NYS, LL.D. 
TRANSLATED BY 
N. F. anp A. R. DRYHURST. 

‘The growth of commercial and industrial Europe, the beginnings of 
free labour and free trade, the development of our modern system of 
money and banking, and the institution of modern commercial law and of 
the modern systems of mercantile and commercial warfare for economical 
supremacy, which has lasted right up to the present day—these are dealt 
with in the spirit of the philosophic historian in a manner that must 
certainly be suggestive and helpful to the student of economics,”—7he 
Newcastle Chronicle. 


In Demy 8vo, Boards, price 3s. 6d. net. 


A CLASSIFICATION OF 
VERTEBRATA, 


RECENT AND EXTINCT. 


With Diagnoses and Definitions, a Chapter on 
Geographical Distribution, and an 
Etymological Index. 


By HANS GADOW, M.A., Ph.D., F.R.S., 
Strickland Curator and Lecturer on Zoology to the University, Cambridge. 
“It is a book—it need hardly be said—for the student ; it is simply a list 
of the principal sub-divisions of back-boned animals, with just as much 
definition as is needed. It may be regarded as an exceedingly concentrated 
extract of a full text-book of the vertebrates."— The Daily Chronicle. 


Demy 8vo, Cloth, price 18s. net. 


ZOOLOGY OF THE 
INVERTEBRATA. 


A Text-Book for Students. 
By A. E. SHIPLEY, M.A,, 
Fellow and Assistant Tutor of Christ's College, and Demonstrator of 
mparative Anatomy in the University of Cambridge. 
Illustrated with 263 Figures. 

‘In classification, Mr. Shipley is convincing and ingenious. The book 
is well illustrated, well indexed, and conveniently arranged.” —Natural 

ience. 


A. & C. BLACK SoHo SQUARE, LONDON, W. 


TWO IMPORTANT NEW WORKS. 


With numerous Tables and 22 Illustrations. Just out, price 16s. 


Dairy Chemistry for Dairy Managers, Chemists 
and Analysts : 


A PRACTICAL HANDBOOK for DAIRY CHEMISTS and OTHERS 
HAVING CONTROL of DAIRIES. 
By H. DROOP RICHMOND, F.C.S., 
Chemist to the Aylesbury Dairy Company. 

Summary oF ConTents.—I. Introductory—The Constituents of Milk. 
Il. The Analysis of Milk. III. Normal Milk: its Adulterations and 
Alterations, and their Detection. IV. The Chemical Control of the Dairy. 
V. Biological and Sanitary Matters. VI. Butter. VII. Other Milk Pro- 
ducts. VIII. The Milk of Mammals other than the Cow—Appendices 
—Tables. 

GRIFFIN’S *POCKET-BOOK” SERIES. 

Leather Limp, with rounded corners and gilt edges. 


NEW VOLUME NOW READY, PRICE ios. 6d. 


OUTLINES OF BACTERIOLOGY. 
A PRACTICAL HANDBOOK FOR STUDENTS. 
On the Basis of the “ PRECIS DE MICROBIE.” 


By Dr. L. H. THOINOT, xo —_E. J. MASSELIN, 
ofesseur agrégé a la Faculté, Médecin Vétérinaire. 


Translated and Adapted for English Use, with Additions, 
By WM. ST. CLAIR SYMMERS, M.B. (Aberd.). 
WitH NUMEROUS ILLUSTRATIONS, SEVERAL PRINTED IN 
Co.Lours. 


Contents.—I. Glass Apparatus. II. Preparation and Sterilization— 
Culture Media. ILI. Autoclave and Incubator. IV. Experiments with 
Living Animals. V. VI. General Culture Methods. VII. Colouring and 
Staining. VIII. Microscopic Examination. Part I1.—I. Diseases Common 
to Man and Lower Animals. II. Diseases Special to certain Higher 
Animals. III. Microbic Diseases peculiar to Man. 


CHARLES GRIFFIN & CO., LTD., 
LONDON: EXETER STREET, STRAND, W.C. _ 


CROMPTON & CO., Limitep, 


ELECTRICAL ENGINEERS, 
Laboratory { vensmevon cover, } LONDON, W. 


POTENTIOMETERS, GALVANOMETERS, &c. 
STANDARD (MANCANIN) RESISTANCES, BRIDGES, BOXES. 


PATENT COMPENSATED STANDARD OHMS. 


SPECIAL APPARATUS BUILT TO SPECIFICATION. 


DIRECT and ALTERNATING CURRENT SETS for 
EXPERIMENTAL PURPOSES. 


HIBBERT’S 
ONE VOLT STANDARDS. 
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DUDDELL 
OSCILLOGRAPH. 


An Invaluable Instrument for 
Alternate Current Work. 


This Galvanometer has the shortest 
periodic time of any Instrument 


yet constructed, viz. 0°0001 Second, 
is perfectly dead-beat, and the self- 
induction is practically nil. 

WRITE FOR DESCRIPTIVE PAMPHLET. 


SOLE MAKERS— 


SCIENTIFIC INSTRUMENT CO. 


LIMITED, 


CAMBRIDGE. 
BARGAINS IN SCIENTIFIC BOOKS. 


COUES (Professor Elliott) HANDBOOK of 
FIELD AND GENERAL ORNITHOLOGY, a Manual of the 
Structure and Classification of Birds, with Instructions for Collecting 
and Preserving Specimens. Illustrated. Demy 8vo, cloth (pub. ros.), 
offered at 2s. 6d. 

The volume consists of two distinct parts :— 

Part I.—Field Ornithology contains the necessary Instructions for the 
Observation and Collection of Birds in the field, and for the Prepar- 
ation and Preservation of Specimens for scientific study in the Cabinet. 

Part II.—General Ornithology is a Technical Treatise of the Classi- 
fication, the Zoological Characters, and the Anatomical Structure. 

Cuaprers. — Implements. for Collecting and their Use. — Dogs. — 
Suggestions and Directions for Field-work.—Hygiene of Collectorship. 
—Registration and Labelling.—Instruments.— Materials and Fixtures. 
—How to make a Birdskin.—Collection of Nests and Eggs.—Care of a 
Collection —Definition of Birds.—Principles and Practice of Classi- 
fication.—Definitions and Descriptions of the Exterior Parts of Birds. — 
An Introduction to the Anatomy of Birds. 


HEADLEY (F. W.) THE STRUCTURE 
AND LIFE OF BIRDS. By F. W. HEADLEY, M.A., F.Z.S., 
Assistant Master in Haileybury College. With 78 illustrations, crown 
8vo, cloth (pub. 7s. 6d.), offered at 1s. gd. 

_‘*We know of no book, at any rate no modern book, which covers io 
cisely the ground of Mr. Headley’s Manual; it strengthens decidedly a 
weak point in ornithological literature, and this fact, coupled with the ex- 
cellence of the illustrations, should ensure for it a wide circulation.”—/éis. 


BATESON (W.) MATERIALS FOR THE 


STUDY OF VARIATION, treated with especial regard to Discon- 
tinuity in the Origin of Species. By WILLIAM BATESON, M.A., 
Fellow of St. John’s College, Cambridge. 8vo, cloth (pub. 21s. net), 
offered at ss. 
“The whole work must be carefully read by every serious student; and 
there can be no question of its great and permanent value as a contribution 
to our knowledge of a particular class of variations, and as a stimulus to 


further work in a department of knowledge which is too much neglected.” 
Nature. 


Postage extra. 
H. J. GLAISHER, New and Remsioder Bookseller, 57 Wigmore Street, 
ion, W. 


Catalogues Post Free on application. 


MODEL 


PORTABLE 
EQUATORIAL 
MOUNTING 


For 3’ or 34" 


TELESCOPES. 


ation Axis, Quick and Slow Motion, in 


Latitude Adjustment, Clamp for Declin- 
Right Ascension. 


EQUATORIAL MOUNTING with Divided Circles and Stand 
fitted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3” Telescope, £25. 


ILLUSTRATED CATALOGUE GRATIS. 


J. H. STEWARD, 


OPTICIAN, 
406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 


MULLER 


148 HIGH HOLBORN 
LONDON, W.C. 


SCIENTIFIC 
GLASS 
BLOWING. 


X-RAY TUBES 
and every description of Apparatus 
made to instructions. 


Lists of Chemical and Physical 
Apparatus on application to above 
address. 
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A SCIENCE CLASSIC. 


The Proprietors of NATURE have made arrangements with the Owners 
of the Copyright of SOWERBY’S ENGLISH BOTANY which enable them, 
for a limited time only, to supply this important and valuable Work at a 
greatly reduced price. 


TEMPORARY PRICES OF THE THIRTEEN VOLUMES. 


CASH. MONTHLY INSTALMENTS, 


CLOTH BINDING, £16. (Publisher’s Price, £25.) £16 16s. 
HALF MOROCCO, £19. (Publisher's Price, £27 105.) £19 19s. 


Copies of the book may be seen at NATURE Office. An explanatory pamphlet, 
giving specimen pages, full contents, extracts from the preface, with a specimen hand- 
coloured illustration and order form, will be sent Post free on application to 


C. Worsfold, NATURE Office, St. Martin’s Street, London W.C. 


NATURE RE-ISSUE 


ENGLISH BOTANY. 


THIRD EDITION WITH SUPPLEMENT. 


CONTAINING A DESCRIPTION AND HAND-COLOURED 


LIFE-SIZE DRAWING OF EVERY BRITISH PLANT. 


*“*SOWERBY’S ENGLISH BOTANY” :— 

(1) Is the most complete Flora of Great Britain ever brought out.—A¢henaeum. 

(2) Has been universally accepted for nearly a century as the standard authority on descriptive English Botany. 

(3) Has been carefully revised at different times by famous men of science. 

(4) Is illustrated by nearly two thousand beautiful hand-coloured Plates: Lire-sIZzzE DRAWINGS OF EVERY 
BRITISH PLANT. 

(5) Contains a technical description of each plant, with a popular sketch by Mrs. LANKESTER. 

(6) Is completed by an index of over one hundred pages, with (a) Botanical names, (4) common English names, 
(¢) Synonyms, (d) French and German equivalents, 


ORDER FORM FOR MONTHLYT PAYMENTS: 


All cheques should be crossed and made payable to C. Worsfold, NATURE Office, St. Martin’s Street, W.C. 

I enclose One Guinea as first payment for a copy of ‘‘ Sowerby’s English Botany” bound in I nat teen ae ne 7 (cross 
out-one of these lines), and I agree to pay to you, or to your representative, the balance at the rate of One Guinea per month; my 
next payment to be on the delivery of the volumes, and my remaining payments on the corresponding day of each month following. 

Until such payments are compiete, I engage that the work, not being my property, shall not be disposed of by sale or otherwise. 

I further agree that if it be found impossible for any reason to deliver the book, the return of the sum of One Guinea to me 
shall cancel this agreement. 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid expense and delay in forwarding cash from abroad. 
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WATKINS & DONGASTER, CO-OPERATIVE WORLD TRAVEL 


NATURALISTS, Organised by HENRY S. LUNN, M.D., F.R.G.S., 
AND MANUFACTURERS OF |W. HOLDSWORTH LUNN, & CONNOP F.S. PEROWNE. 
CABINETS AND APPARATUS _ 4 Cruise to the WESTERN MEDITERRANEAN. 
FOR ENTOMOLOGY, = E@G8, AND ALL BRANCHES OF | TrLBury, LISBON, — GIBRALTAR, ALGIERS, PALMA, 
ATURAL HISTORY. RSEILLES. 
SPECIAL SHOW-ROOM FOR CABINETS. A FOURTEEN DAYS’ CRUISE FOR £11 11s. AND UPWARDS. 
= oom or send for detailed Catalogue (66 pp.), Post free on bo A Cruise to the EASTERN MEDITERRANEAN. 
ie (Return ticket to MARSEILLEs included. ) 
patrons, Museums, Colleges, &c. CONSTANTINOPLE, JAFFA (for i, . ALEXANDRIA, 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. MALTA, NAPLEs, MARSE 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen A THIRTY- FIVE DAYS’ CRUISE FOR £36 15s. AND UPWARDS 
with true natural surroundings. All Books sad Publications on Natural s.y. ARGONAUT. Tonnage, 3254; h.-p., 4000. 
istory suppli 
Full particulars from the Secretary, Gardens, 
36 STRAND, LONDON. W.-C. 


(Five Doors from Charing Cross.) 
PHCENIX FIRE OFFICE 
PHYSIOGRAPHY and GEOLOGY. 
COLLECTIONS & MIGROSCOPIC SLIDES, ate 


As advised by Science and Art Directory, arranged by | ABSOLUTE 
ELECTRIC LIGHTING RULES SUPP . 
JAMES R. GREGO! RY & CO. LIBERAL LOSS 
PT YMENT IMS. 
To Science and Art — ‘Indian and Colonial 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES. ESTABLISHED 18651. 


Mineral Specimens for Museums, and Collectors, and ali <1 | 

Rock Specimens and — a of Rocks and Minerals BI R kK B EK C i B A N K 
NEW AND VALUABLE MINERAT SPECIMENS CONSTANTLY | Buildings, y Lane, London. 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. INVESTED FUNDS — 


New Caracocugs Lists FREE. 1 O 
Li Vi N G S P EC | M E N S FO R The BIRKBECK ee ‘am 608 3000 


THE MICROSCOPE. FRANCIS RAVENSCROFT, Manager. 
Amore, Accel OPTICAL & SCIENTIFIC INSTRUMENTS. 


Vorticella, Stentor, > Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix Spectrometers, Spectroscopes, G mene 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, | Benches, &c., &c. Instruments for special purposes ere to Clients’ 
own designs. Price List on application. 


THOMAS BOLTON ’ W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
25 BALSALL HEATH ROAD, BIRMINGHAM. 1 Belmont Street, Chalk Farm Road, London, N.W. 
ATION | — CONTRACTOR TO H.M. GOVERNMENT. 
3 A Monthly Magazine of Irish Zoology, Botany, and 
THE LABORATORY, PLYMOUTH, Geology. Price 6d. 
The following animals can always be supplied, either living Edited by GEO. H. ee ae B.Sc., and R. LLOYD 
or preserved y the best methods :— Annual Subscri: tne. oN” Post F a to any Address. 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, C ophyllia y fie Dublin: EASON Lrp., 40 Lower Sackville Street 


onium; Hormiphora (preserved) ; Leptoplana ; et iow phiporus ; Nereis, (to which ft. Subscriptions should be sent). 


Aphrodite, Arenicola, Lanice, "Terebella ; Lepas alanus, Gammarus : MILTON, KENT, & CO., Ltd. 
M sis, Nebalia, Carcinus ; ; Patella, Eledone, Pectens Lenten: MARSHALL.BA 


rim Asterias, Echinus ; Ascidia, Salpa On the tst of every Month Greatly  nlargea 
preserved), Scyllium, Raia, &c 
For prices and more detailed lists apply to THE jJOoU RNAL OF BOTANY. 
_ Biological Laboratory, Plymouth. THE DIRECTOR. BRITISH AND FOREIGN. 
ALB ERT EDWAR D JAM RAC fb Edited by James Britten, F.L.S., British Museum. 
:—Original Articles by Botanists.—Extracts, and 
(Late CHARLES JAMRAC H), .—Articles in Journals.—Botanical News.— 
NATURALIST, th enlargement has mate comm for many Croptegnanie and other outa 
and interesting papers whic ve accrued since the discontinuance 
180 ST. GEORGE STREET EAST. “ Grevillea.” 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, Price 1s. 84. Subscription for One Year, payable in advance, 16s. 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. London: WEST, NEWMAN, & CO., sa Hatton Garden. F.C 


2 x cent. Discount for Cash, or 14/6 r month (second-hand, 10/6 
month) on the Three Years’ Lists free of 

y STILES & CO., 40 & 42 Southampton:Row, London, W.C. 

PIANOS EXCHANGED. 
These o mequeioans Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
BECHSTEIN PIANOS 
LONDON, w.c. 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF CHEMISTRY. 


AN INTRODUCTION to the STUDY 


OF CHEMISTRY. By Prof. W. H. PERKIN, Jr., 
Ph.D., F.R.S., and BEVAN LEAN, D.Sc., B.A. (Lond. ). 
Globe 8vo, 2s. 6d. 


CHEMISTRY FOR ORGANISED 
SCHOOLS OF SCIENCE. By S. PARRISH, B.Sc., 
A.R.C.S. oe? ). With Introduction by Dr. Forsyrn, 
Globe 8vo, 2s. 6d. 

INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosepH Lunt, B.Sc. Globe 8vo, 2s. 6d. 

INORGANIC CHEMISTRY FOR 
ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 

LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R. Sixth Edition, 
revised. Fcap. 45 

A TREATISE ‘on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHON. 
LEMMER, F.R.S. New Edition. Completely revised 
by Sir H. E. Roscok, assisted by Drs. H. G. COLMAN and 
A. HARDEN. Vol. I. The Non-Metallic Elements. 8vo. 
21s. Vol. II. The Metals, 31s. 6d. Vol. III. Organic 
Chemistry. Parts I., IL., IV., and VI., 21s. each. Parts 
III. and V., 18s. each 


CHEMICAL THEORY FOR BE- 
GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc. Feap. 8vo, 2s. 6d. 

AN INTRODUCTION TO THE 
SCIENCE AND PRACTICE OF QUALITATIVE 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
MAN JONES, F.I.C., F.C.S. (London and Berlin), &c. 
Crown 8vo, 6s. 

PRACTICAL INORGANIC CHE. 
MISTRY FOR ADVANCED STUDENTS. By 
CHAPMAN JONES, F.LC., F.C.S. (London and 
Berlin). Globe 8vo, 2s. 6d. 

PRACTICAL INORGANIC CHE- 
MISTRY. ByG.S.TURPIN,M.A., Globe 8vo, 2s. 6d. 


LESSONS IN ORGANIC CHEMIS- 


ane Part A Elementary. By G. S. TURPIN, M.A., 
D.Sc. 


2s. 

The RISE. and DEVELOPMENT of 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S. Revised Edition. Edited by 
A. SMITHELLs, B. Se. Crown 8vo, 55. net. 

A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. §8vo, 16s. 
INORGANIC CHEMISTRY. By Prof. 

I. REMSEN. Crown 8vo, 6s. 6d. 

ORGANIC CH By Prof. 

I. REMSEN. Crown 8vo, 6. 


The ELEMENTS of “CHEMISTRY. 
By Prof. I. REMSEN. New Edition. Fcap. 8vo, 2s. 6d. 
A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 


With a Preface by Sir H. E. Roscog, F.R.S. Eighth 
Edition. Globe 8vo, 2s. 6d. 


AN ELEMENTARY TEXT-BOOK 


OF CHEMISTRY. By Prof.W.G.MIXTER. Second 
Edition. Crown 8vo, 7s. 


THE OWENS COLLEGE COURSE 


OF PRACTICAL ORGANIC CHEMISTRY. By J. 
B. COHEN, Ph.D. Fceap. 8vo, 2s. 6d. 


INORGANIC CHEMICAL PREPAR- 
ATIONS. By FELIX LENGFELD. Globe8vo, 2s. 6d. net. 


MACMILLAN 


EXPERIMENTAL PROOFS of CHE- 
MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S. Second Edition. Pott 8vo, 2s. 6d. 

THE GASES of the ATMOSPHERE. 
RAMSAY, F.R.S. Extra Crown 8vo, 

THE ELEMENTS OF ELECTRO- 
CHEMISTRY. By Professor MAX LE BLANC. Trans- 
lated by W. R. WHITNEY. Globe 8vo, 6s. 

A DICTIONARY OF CHEMICAL 
By A. M. COMEY, 

ANALYTICAL CHEMISTRY. By 
A. MENSCHUTKIN. Translated from the third German 
Edition, under the supervision of the Author, by JAMES 
LOCKE. Medium 8vo, 17s. net. 

ESSAYS in HISTORICAL CHEMIS- 
TRY. By T. E. THORPE, F.R.S. Crown 8vo, 8s. 6d. net. 


OUTLINES of GENERAL CHE- 
MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, Ios. net. 

The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
MacGOWAN, Ph.D. Crown 8vo, 5s. net. 

MANUAL of PHYSICO-CHEMICAL 
MEASUREMENTS. By Prof. W. OSTWALD. Trans- 


by JAMES WALKER, D.Sc., Ph.D. Illustrated. 
vo, 75. net. 
INTRODUCTION TO PHYSICAL 


CHEMISTRY. By JAMES WALKER, D.Sc., Ph.D., 
Professor of Chemistry in University College, Dundee. 
8vo, ros. net. 

LABORATORY MANUAL_ EX- 
PERIMENTS TO ILLUSTRATE THE ELEMEN- 
TARY PRINCIPLES OF CHEMISTRY. By H. W. 
HILLYER, Ph.D. Medium 8vo, 4s. net. 


A LABORATORY MANUAL OF 


ORGANIC CHEMISTRY. By Dr. LASSAR-COHN. 
Translated by A. SMITH, B.Sc., Ph.D. Crown 8vo, 8s. 6d. 


CHEMICAL ARITHMETIC. With 


1200 Problems. By S ee M.A. 2nd Edition, 
revised. Fcap. 8vo, 45 


The ARITHMETIC of CHEMISTRY. 
By JOHN WADDELL, B.Sc., Ph.D. Globe 8vo, 4s. net. 


NOTES on OBSERVATIONS. Being 


an Outline of the Methods used for Determining the Mean- 
ing and Value of Quantitative Observations and Experi- 
ments in Physics and Chemistry, and for reducing the 

ae obtained. By SYDNEY LUPTON, M.A. Crown 
vo 


CHEMICAL ANALYSIS OF OILS, 


FATS, WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. Founded on 
BENEDIKT’s Second Edition of ‘‘ Analyse der Fette.” By 
J. LEWKOWITSCH, F.I.C., F.C.S. Second thoroughly 
revised and enlarged edition. Demy 8vo, 25s. net. 


SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. By Dr. G. 
SCHULTZ ULIUS. Translated and Edited by 
A. G. GREEN, , F.C.S. Royal 8vo, 21s. net. 

A HISTORY of CHEMISTRY from 
EARLIEST TIMES TO THE PRESENT DAY. Being 
also an Introduction to the Study of the Science. By 
Professor ERNST VON MEYER, Ph.D. Translated by 
GEORGE M‘GOWAN, Ph.D. Second English Edition. 


AND CO., LIMITED, LONDON. 


8vo, 155. net. 
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MACMILLAN & CO.S NEW BOOKS. 


ARCHAZOLOGICAL HANDBOOKS.—New Vols. 
Edited by PROFESSOR PERCY GARDNER and PROFESSOR F, W. KELSEY. 


THE ROMAN FESTIVALS OF THE PERIOD OF THE REP UBLIC: an 


Introduction to the Study of the Religion of the Romans. By base WARDE FOWLER, M.A., Fellow and Sub-Rector of 
Lincoln College, Oxford. Extra Crown 8vo, 6s. 


A HAND-BOOK OF GREEK AND ROMAN COINS. By G. F. Hirt, of the 
Department of Coins and Medals in the British Museum. With 15 Collotype Plates. Extra Crown 8vo, 9s. 
SECOND EDITION, REVISED. 


ROMAN SOCIETY IN THE LAST CENTURY OF THE WESTERN 
EMPIRE. By SAMUEL DILL, M.A., Professor of Greek in Queen’s College, Belfast. Extra Crown 8vo, 8s. 6d. net. 


SPEAKER.—“ The whole work is full of interest, and deserves to be widely known and carefully perused. It is a book to 
buy and to keep.” 


SEVENTH EDITION NOW READY. 


A COURSE OF ELEMENTARY PRACTICAL PHYSIOLOGY AND HIS- 


TOLOGY. ~ Sir M. FOSTER, K.C.B., and J. re LANGLEY, D.Sc. Seventh Edition, edited by J. N. LANGLEY, 
D.Sc., and L. E. SHORE, M.D. Crown "Bvo. 7s, 6d. 


NEW WORK BY PROFESSOR WILLIAM SMART. 


THE DISTRIBUTION OF INCOME. By Witt14m Smart, M.A., D.Phil., LL.D.; 


ApAM SMITH Professor of Political Economy in the University of Glasgow. Extra crown 8vo, 55. net. 


MANCHESTER COURIER.—“ No epitome of the book will do justice to Dr. Smart’s lucid reasoning, or convey a proper 
idea of the profundity of his investigation.” 


THE SOCIAL PHILOSOPHY OF RODBERTUS. By E. C. K. Gonner, M. A., 
Brunner Professor of Economic Science at University College, Liverpool. 8vo, 7s. 6d. net. 
MACMILLAN AND Co., LIMITED, LONDON. 


MINERALS, FOSSILS, ROCKS. © MINERALS, ROCKS & FOSSILS. 


COLLECTIONS FOR STUDENTS. 
COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- | = Carefully labelled and arranged in Boxes with Card Trays. 


SCOPIC PETROGRAPHICAL STUDY rie 50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 


Rocks and Fossils at’ sim 
(a) Collections of Thin Slices of all important Rock-forming Minerals, 00 Minerals in Cabinet, £ sans ier, sas. 6d, 
for the Demonstration of the occurrence of the same in the Rocks, arranged 3 » 4445.5 4 5 I2s. 
according to F. Zirkel, ‘‘ Lehrbuch der. Petrographie,’’ 2nd ed., Leipzig, Catalogues Post Free. 
1893. Collection of 114, respectively, 60 Thin Slices. 


THOMAS D. RUSSELL 
Price, in elegant Case, £7 ; respectively, £3 15s. 78 NEWGATE STREET. LOND ON _E.C. 
(4) New Collection of properly mounted Thin Slices of Rock-forming - 


Minerals, d H. R busch, ‘‘ Ph 
120 Thin Sections of 67 different Minerals in elegant Case ae oo cu RE 
Biliousness, Sick Headache, Indigestion, and 
(c) Collections of Thin Slices of Rocks, to which will be added a short all Internal Complaints. 


printed description of all the Specimens and Slices, arranged according to 


H. Rosenbusch, ‘* Microscopic Physiography of Rocks,” 3rd. ed., Stutt- CAN BE TAKEN BY THE MOST DELICATE. 


wat, ae ae Holloway’s Pills and Ointment may be obtained of 
Collection of . 120 180 250 Thin Slices. . all Medicine Vendors. 


Price, in 47100 £1150 £1650 


THI 
THE NEW CATALOGUE OF MINERALS, METEORITES, &c., E MOST NUTRITIOUS 


‘has just been published, and will be sent, Post free, on application, j E o Pp S’ Ss 
Dr. F. KRANTZ, 


BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE, GRATEFUL—COMFORTING. 


ESTABLISHED 1833. 
Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 


City Road, London, E.C. ; and Cork, Treland. ) BREAKFAST—SUPPER. 


NOTICE. —A dverti: ts busi: letters ihe should be to the F-ublishers : Eaitorviad te the 
The telegraphic address of NaTURE is ‘‘Puusis,”” LONDON, 


SUBSCRIPTIONS TO “‘ NATURE.” CHARGES FOR 


s. 
Sed To ALL PLaces Aproap:— & s. d. * Three Lines in Column — . ¢ Quarter Page, or Half | 
Hz alf-vensty Half-yearly . 6 One Eighth Page, or Quarter Half a Page, or aColumn 3 50 
Quarterly Quarterly. Column . 0186] Whole Page . . 6 60 
* The first line being i in heavy type is charged for as Two Lines. 
and Moary Orders payable to MACMILLAN, & CO., Limited. OFFICE: ST.:MARTIN’S STREET, LONDON, W.C. 
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THE & G.” CAMERAS 
avo KINEMATOGRAPHS 


FOR SCIENTIFIC 
WORK. 


High-class Instruments of best 
Workmanship. Used the. 
Leading Experts at Home and 
Abroad. 


COMPLETE 
PHOTOGRAPHIC 
OUTFITS 


Supplied for Scien- 
tific Expeditions 
or Special Investi- 
gations. 


Catalogues and 
Estimates free on 
application. 


(When writing, please refer to NaTuRE.) rae 


NEWMAN & GUARDIA, 


90 & 92 Shaftesbury Avenue, London, W 


JAS. J. HICKS, 
8,9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 
WAR OFFICE, INDIA OFFICE, ADMIRALTY, &o., 
IS SOLE MAKER OF THE 
' NEW PATENT 
“SWwBFATEIN’ 
MOUNTAIN ANEROID 
BAROMETER. 


The Barometer that all the World 
has been waiting for, and the only 
Aneroid that po thrown in and out 
of action as required, and which, when 
out of action, is absolutely impervious 
to the influence of variations in at- 
mospheric pressure. Travellers and 
Surveyors will now be able to ascertain 
correct altitudes owing to the mar- 
vellous accuracy of tbis Instrument, 
which is described at length by Mr. 
Wuymper, the distinguished Alpine 
climber, in the ‘* Times” of Dec. 17, 
1898. In 65 readings taken between 
1227 and 10,289 feet above the sea, the 
mean error ascertained by comparison 
with the Mercurial Barometer was never so much as o*1 of an inch. He 
says.: “‘ Extraordinary results may be obtained from Watkin’s Mountain 
no 2 in observations made for altitude, and in determining differences of 
evel. 

“It is beyond doubt a wonderful instrument,” &c. (Press). 


It is made in Aluminium for lightness, in either 3-inch or 4}- 
inch sizes, with Sling Leather Case, and supplied at the follow- 
ing prices:—Scale to 5000 feet, £5 5s, To 10,000 feet, 

510s, To 15,000 feet, $5 15s. To 20,000 feet, £6, 

N.B.—Orders will be executed for this Instrument strictly in 
the rotation in which they are received. 

Full particulars on application. 


OPPOSITE THE BRITISH MUSEUM. 


THACHER AY HOTEL 


ANCE), 


GREAT RUSSELL STREET, LONDON. 

THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 


Telegraphic Address: ‘‘ THACKERAY, LONDON.” 


Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and 


under the same management, 


ESMOND HOTEL 


(TEMPBRANCB), 
MONTAGUE STREET, RUSSELL UARE. 


Tuts Hotel, which has been carried on so successfully for the 


ally ee Bedrooms from 2s. to 3s. 6d. per night. Full Tariff 
elegraphic Address: ‘*‘ TRUSLOvE, LONDON.” 


last 13 years, adjoins the British Museum, and is exception 


and Testimonials on application. 
Proprietor—J. TRUSLOVE. 


THE SCIENTIFIC MAN’S, NATURALIST’S, AND TRAVELLER’S CAMERA IS THE 


STEREOSCOPIC 
COMPANY'S {win LENS) 


1. It gives power to focus for any distance. "7 
2. It has a FULL-size finder. 3. It shows the exact size 


Iris Diaphragm to working lens. 6, It hasa Safety Shutter. 
& It has a pneumatic control for all speeds. 8. It gives 
‘ime and Instantaneous exposures. 9. It holds twelve 


Plates or Films. 
10. It registers the number of Plates taken. 44 by 34 .. 
11. It can be used as a Stand or Hand Camera. 5 by4 


12. Exposed Plates can be developed without disturbin 
unused. 64 by 43... 
13. It is small, light, and perfectly constructed. 
14. It will stand extremes of climate. 
15. It is an experts camera. 
16. Workmanship and advantages considered, it is the 
cheapest I'win-Lens Camera in the market. 


THE STEREOSCOPIC 
103 & 108 REGENT STREET, W., & 


as detailed. 

To carry Twelve Plates or Twelve Films. 
#12 12s. 
£15 15s. 
£21. 


FREE LESSONS TO PURCHASERS. 


CA RIZLTON. 
Prices of the Twin-Lens ‘‘ CARLTON.” 


of the image. 4. It has Lenses working at/5°6. 5. It has With Euryscope Lenses, and all other advantages 
iled 


Net. 


CATALOGUES FREE. . 


COMPANY,| 


54, Cheapside, E.C. 


Printed by Richarp CLay AND Sone, Saemeat at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City ai London and published ——— 
, Nov. 9, 1899- 


AnD Co., Lim:rep, at St. Martin’s Street, London, W.C., and THe MACMILLAN Company, 66 Fifth Avenue, New York.—THuRspay, 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


NOV 27 1899 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


THURSDAY, NOVEMBER 16, 1899. [PRICE SIXPENCE. 


No. 1568, VOL. 61] 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


THE TRANSVAAL AND THE WAR. | .. BROWNING’S PLATYSCOPIC LENS. 
NEW LANTERN SLIDES. Plain Slides, 1s. each. With Larger Angies, Inorenced = and Improved Definition 
« Map of South Africa. 


| 26 Camping out before Nachtmael. 


2 Bloemfontein : General View. 27 Mafeking Stage Coach. 

3 a Market Square. 28 Transvaal Gold Diggings. 

4 Cattle Farm near Newcastle. 29 Bronk-horst Spruit. 

5 Group of Kaffirs and Kraal. 30 Portraitof President Kruger. m 

6 Crossing a Drift in Ox Waggon. 31 President Kruger’s House. a 
7 Boer Family. ' 32 Major Wilson’s Last Stand. _ 
8 Delagoa Bay. 33 Flereat Etona at Laing’s Nek. 3 


9 Durban : Landing Stage. 

10 Durban: Town Hall. 

West Street. 

12 Johannesburg : The Reef. 

13 a9 The Main Reef. 

The Hospital. 

15 pen The Market. 

16 Kimberley: View of the Rail. 

17 ee Market Square. 

Diamond Mine. 

De Beers Mine. 

Compound. 

Searching Nigger 
for Diamonds. 


14 ” 


22 Barberton. 
3 Natal Harbour. 
24 Port Elizabeth, Main Street. 
25 Pretoria: Government Buildings. 


4 Burial Ground at Laing’s Nek. 
5 Summit of Majuba Hill. 

36 Majuba Graves. 

37 Elandsfontein Junction. 

38 ag eb Raid: the Last Stand. 
ir George White, V.C. 


| 40 Sir Redvers Buller, V.C. 


41 President Kruger at Home. 

42 Boers. Outspan onthe Trek.— 
Examining the New Rifles. 

43 Boer Commando leaving by Rail. 

44 Field Cornet delivering Orders. 

45 In the Drakensburg Range. 

46 Colonel Baden Powell. 

47 Ladysmith : General View. 

48 Boer Commando on March. 

49 Charlestown Tunnel and Train. 

50 Map of the Seat of War. . 


This List will be added to. 


Full detailed List of Lanterns and Slides on application, Six Stauips. 


NEW 


MICROSCOPE 


THE 


“BRITISH STUDENTS.” 


Microscope Stand No. 55, ‘as 
Agured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6”, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 


£6:8:6 


No. 55. 


R. & J. BECK, Ltd., 
68 CORNHILL. 


LONDON. E.C., 


Engraved Real Size. 

AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

‘* If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field; is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 


j 
| 


SPECTACLES 
ELECTRIG LIGHT, INCANDESCENT GAS, 


| And other Powerful Illuminants. 


| NEGRETTI & ZAMBRA’S 
| THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 


lilustrated Price Lists of Optical and Meteorological Instruments, 
Free by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORPHILL; 122 REGENT STREET, 
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Price ot the Platyscopic Lens, mounted in Tortoiseshell, magnifying either ; 
| 10, 15, 20, ar 30 diameters, each power, 15s. 
In nickelived German Silver, each power, 178. 64. 
: | Illustrated Description sent free. 
NEWTON & CO., 3 FLEET STREET, JouW BROWNING. 6 RAND. LONDON. W 
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THE DAVY FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 


DIRECTORS : 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L. 
LL.D., F.R.S. 


Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. ops Mond, F. - S.,as a 
Memorial of Davy and Faraday, for the purpose of promoting, by original 
research, the development and extension of Chemical and Physical Science. 

The Lab ratory is open free of charge to Workers of either sex, and any 
nationality, prosecuting individual investigations ; and the extensive collec- 
tion of Physico-Chemical Apparatus presented by the Founder is available 
for their use, together with such materials, chemicals, electricity, &c., as 
the Directors may authorise. 

Assistants and a trained mechanician are attached to the Laboratory to 
aid Workers in the prosecution of their researches. 

All persons desiving to be admitted as Workers must send evidence of 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. 

Michaelmas. Terit.—Monday, October 2, toSaturday, December 16. 
Lent Term.—Monday, January 8, to Saturday, Apri! 7. 
Easter Term.—Monday, April 30, to Saturday, July 

Forms of Application can be had from the Assistant SECRETARY, 

Royal Institution, Albemarle Street,"W. 


UNIVERSITY COLLEGE OF NORTH 


WALES. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY 


Applications are invited for the CHAIR of PHYSICS now Vacant in 
this College. The Council will elect on December 2oth. Forty copies of 
the Application and Testimonials to be in the hands of the undersigned not 
later than Monday, December 4th. The Professor will be expected to 
enter on his duties at the beginning of the New Year. For further 
particulars apply to 

JOHN EDWARD LLOYD, M.A., Secretary and Registrar. 


_ Bangor, Nove: November 8th, 1899. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


-\pplications are invited for the Post of CLERK to the Governing Body. 
The Appointment will date from the beginning of 1900. Salary £200, 
rising by annual increments of £10, at the discretion of the Governors, to 

250. 

Applications must be made not later than November 25th, on forms 
obtainable, with all particulars, from the Principat at the Institute. 


BOROUGH OF DERBY. 


MUNICIPAL TECHNICAL COLLEGE. 
The Committee invite applications for the Post of LECTURER IN 
MATHEMATICS AND PHYSICS for Day and Evening Classes. 
Salary, £200 per Annum Applications, on Forms which may be obtained 
from the Registrar, should be received not later than Thursday, 


Noveinber 30. 
F. W. SHURLOCK, B.A., B.Sc. (Principal). _ 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 
LECTURER IN AGRICULTURE. 

‘The Council invite Applications for the Post of LECTURER in 
AGRICULTURE. Salary, £250 per Annum and a proportion of the Fees 
received for County Lectures. 

Applications, with testimonials, should be sent not later than DeceMBER 
2, 1899, to the undersigned, from whom further particulars may be 


obtained. 
PRU EN Secretary. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 
ASSISTANT in the NAUTICAL ALMANAC OFFICE of the 
ADMIRALTY (18-25), DecEMBER 14. 

The date specified is the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
SEcRE TARY, Civil Service Commission, London, § 


CITY AND GUILDS CENTRAL 
TECHNICAL COLLEGE, 
EXHIBITION ROAD, LONDON, S.W. 


REQUIRED at once, an ASSISTANT in the Electrical Engineering 
Department to take part in the Teaching and in devising and arranging 
Apparatus for Lectures, and for a Junior Physical Laboratory. Salary to 
commence at £100 per ‘Annum. 

Apply in the first instance by letter, stating age, to Piof. Ayrton, at the 
College, 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 
Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University «/ 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 


EVENING CLASSES in all stages for Science and Art 
Department Examinations. 
HIGHLY-EQUIPPED LABORATORIES. 


Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 


Prospectus free. Calendar 6d. (Post 8d.) on 
application to Secretary. 


HEATHCOTE SCIENCE. 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at amy hours or 
times most convenient for worker, in Chemistry, General Physics and 
Bacteriology. Commercial processes can be worked out in Chemistry and 
Electricity, and powerful Currents, Constant or Alternating, can be used. 

Eight feet of Bench fitted with Sink and Cupboard, Electricity, Gas, 
Water and Exhaust, £3 3s. for one month. 

Private room, with same fittings,* £4 14s. 6d. for one month, 

The above includes use of all ordinary Glass and other Apparatus and use 
of Accurate Balances, and other Standard General Instruments, also 
Furnaces, &c. 

For further particulars apply, ‘THE Direcror, Heathcote Science 
Laboratories, 9 Heathcote Street, Gray's Inn Road, 


* By a printer’s error in last issue this charge was winds tins 145. 6d. 


B.A. ano B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, Ke. 

For Terms, &c., address Mr. 7. HARLESTON B.A ~~ and Oxon.), 
The Burlington Classes, 27 Chancery Lane. London, a 


Telegrams—‘‘ Tunzelmann, London.” 


THE GENERAL ENGINEERING 
COMPANY, LTD., 
2 and 4 PENYWERN ROAD, LONDON, S.W. 
G. W. pe TUNZELMANN, Managing Director. 
Mechanical, Electrical and Chemical Patents experimentally developed 
and Models constructed for Inventors. Special Machinery and Apparatus 


designed and carried out to Specification. Every description of Accurate 
work. Repetition work with all parts interchangeable. 


SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 
Well-equipped LABORATORIES, DAY AND EVENING. 
or Class Tuition. 
**R,,” 9 Heathcote Street, Gray's Inn Road, W.C. 


ELEMENTARY PHYSICS TEACHING. 
—Wanted at once, at the WATFORD ENDOWED SCHOOL, 
MASTER to teach PHYSICS two days in the week, Wednesdays an | 
Thursdays. An A. R. Coll. Sc. preferred. A salary ‘of 450 per annun 
and Railway Fares will be aid. —Apply to the HEADMASTER. 


WANTED, at once, Private Assistant, un- 


married, not 25, to manage small Electrical Installation, prepa': 
Chemistry and Physics Lectures, = Le Laboratory premises i 
order.—Apply, with references, to T. ‘ORTER, Etoa, Windsor. 
Wages: = a year, when able to do full work. 


BIUNIAL LANTERN, by Newton, with 


4-inch Condensers, Mixing Jets, Polariscope, and Crystal Stage, Mica 
and Quartz Specimens, Micioscope. Prixm ‘trough, Set of Mirrors. 
and a quantity of Apparatus, suitable to illustrate experiments 
mentioned in Lewis Wright's book, with Cases and Screens; late the 
property of a Colonel, R.E. Original cost about £100; condition as 
new. Full particulars by post, or can be viewed at C. BAKER’ S, 244 
High Holborn. Offers invited. 


FOR SALE, at greatly Reduced Prices, the 
Contents of a Chemical Laboratory, the property of a Gentleman 


retiring from professional work. To be seen at Messrs. J. GRIFFIN 
anv Sons, Sardinia Street, Lincoln's Inn Fields, London. 
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BARGAINS IN SCIENTIFIC BOOKS. 


COUES (Professor Elliott) HANDBOOK of 
FIELD AND GENERAL ORNITHOLOGY, a Manual of the 
Structure and Classification of Birds. with Instruc:ions for Collecting 
and Preserving Speci Ill d. Demy 8vo, cloth (pub. ros.), 
offered at 2s. 6d. 

The volume consists of two distinct parts :— 

Part I.—Field Ornithology contains the necessary Instructions for the 
Observation and Collection of Birds in the field, and for the Prepar- 
ation and Preservation of Specimens for scientific -tudy in the Cabinet. 

Part I1,—General Ornithology is a Technical Treatise of the Classi- 
fication, the Zoological Characters, and the Anatomical Structure. 

CuarTers.—Implements for Collecting and their Use. — Dogs. — 
Suggestions and Directions for Field-work.—Hygiene of Collectorship. 
—Registration and Labelling.—Instruments.—Materials and Fixtures. 
—How to make a Birdskin.—Collection of Nests and Eggs.—Care of a 
Collection —Definition of Birds.—Principles and Practice of Classi- 
fication.—Definitions and Descriptions of the Exterior Parts of Birds.— _ 
An Introduction to the Anatomy of Birds. 


HEADLEY (F. W.) THE STRUCTURE 
AND LIFE OF BIRDS. By F. W. HEADLEY, M.A., F.Z.S., | 
Assistant Master in Haileybury College. With 78 illustrations, crowa 
8vo, cloth (pub. 7s. 6d.), offered at 1s. od. 

“We know of no book, at any rate no modern book, which covers pre- 
cisely the ground of Mr. Headley’s Manual; it strengthens decidedly a 
weak point in ornithological literature, and this fact, coupled with the ex- 
cellence of the illustrations, should ensure for it a wide circulation.” —/ézs. 


BATESON (Ww) MATERIALS FOR THE 


STUDY OF VARIATION, treated with especial regard to Discon- 
tinuity in the Origin of Species. By WILLIAM BATESON, M.A., | a 


Fellow of St. John’s College, Cambridge. 8vo, cloth (pub. ats. net), 


ffered at 5s. 
The whole work carefully ont by and 17 GILTSPUR STREET, LONDON. 
wo our knowledge of a particular class of variations, and es a stimulus to GALVANOMETER FOR SCHOOL USE. 
father wets in a department of knowledge which is too much neglected. 3000 Ohms is Series 750 in parallel with Kelvin 
Postage extra. Astatic System and Controlling Magnets. 
H. J. GLAISHER, New and Remainder Bookseller, 57 Wigmore Street, £4 : 4:0 
London, 


Catalogucs Post Free on application. _ Write for our new Price List of Electrical Test A [pparatus. 


WEBSTER'S INTERNATIONAL DICTIONARY 


OF THE ENGLISH LANGUAGE. 


One Volume, Cloth, £1 1ls. 6d. 


The most Practical Dictionary extant—not too small for the man or science and the serious student—not too large or 
the man of affairs. 


It excels in the ease with which the eye finds the word sought; in accuracy of definition ; in effective methods or indicating 
pronunciation ; and in terse and comprehensive statements of fact. 

WEBSTER’S DICTIONARY. has been so long and so well known that it seems superfluous to say much as to its great merits and 
practical usefulness. In order that the book may continue to deserve its success every pains have been taken to keep ib 
thoroughly abreast with modern scholarship. 

__ In the year 1891 was issued the Third Edition, which can fairly claim to be practically a new book. This edition was reprinted 
= ray oe in 1892 and 1894, and was revised in 1897. Its vast superiority over former editions is attested by the 
ollowing facts :— 

The whole work has been reset in new type from beginning to end. The preceding edition, with all its supplementary 
matter, has been re-studied line by line. 

A close comparison has been made with a whole library of the most recent works on philology and all branches of know- 
ledge that include new usages of speech. 

Upon technical subjects specialists have been employed, and their contributions have been carefully harmonised in form. 
with the general principles of the revision. 


Great care has been devoted to the illustrations; the number has been increased from 3000 to nearly 4000, and. 
about two-thirds of them are entirely new. ° 


NATURE, in speaking of the illustrations, says :—‘‘ The pictorial illustrations are numerous and well adapted to the purposes: 
for which they were inserted.” 


This Dictionary is issued in one or two volumes, bound in various styles, at prices ranging from £1 11s. 6d. to £3 15s., 
according to the quality of the Binding. : 


A detailed Prospectus will be sent Post free on application to the Publishers. 


LONDON: GEORGE BELL & SONS, YORK STREET, COVENT GARDEN. 
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VERLAG VON GUSTAV FISCHER IN JENA. 


Das elektrische Organ des afrikanischen 
Zitterwelses, Malopterurus electricus Lacépéde. Anatomisch 
untersucht. Von Dr. EMIL BALLOWITZ, Prof. der Anatomie 
in Greifswald. Mit 3 lithogr. Tafeln und 7 Holzschnitten im Text. 
Preis: 24 Mark. 


Untersuchungen uber die Vermehrung der 
Laubmoose durch Brutorgane und Stecklinge. Von Dr. CARL 
— Prof. der Botanik. Mit 187 Abbild. Preis: 15 

ark 


Fixirung, Farbung und Bau des Proto- 
plasmas, <Xvitische Untersuchungen iiber Technik und 
Theorie in der neueren Zellforschung. Von Dr. ALFRED 
FISCHER, Prof. der Botanik in Leipzig. Mit 1 color. Tafel und 
21 Abbild. Preis: 11 Mark. 


Die Bakteriologie in der Milechwirtschaft. 
Kurser Grundriss sum Gebrauche fiir Molkereischiiler, Kaser 
und Landwirte. Von Dr. ED. von FREUDENREICH, 
Vorstand des bacteriolog. Laboratoriums der Molkereischule Riitti 
bei Bern. Zweite vermehrte und verbessetre Auflage. Mit 4 
Abbild. Preis: 1 Mark 50 Pf. 


Organographie der Pflanzen, zsbesondere 
der Archegoniaten und Samenpflanzen, von Dr. K. GOEBEL, 
Prof. in Miinchen. Zyrster Teil. Allgemeine Organographie. 
Mit 130 Abbildungen. Preis: 6 Mark. Zweiter Tez/. Specielle 
1. Heft: .Bryophyten. Mit 128 Abbild. Preis: 

ark 80 


Die Spiele der Menschen. Von Kart Groos, 
a Philosophie in Basel. Preis: brosch. 1o Mark, geb. 11 
ark. 


Praxis und Theorie der Zellen- und Befruch- 


tungslehre. Von Prof. Dr. VALENTIN HACKER. Mit 137 
Abbild. im Text. Preis: brosch. 7 Mark, geb. 8 Mark. 


Die Zelle und die Gewebe. Grundziige der 
Allgemeinen Anatomie und Physiologie. Von Dr. OSCAR 
HERTWIG, Prof. und Direktor des anat. ‘biclogiachen Instituts 
der Universitat Berlin. Zweites Buch. A 
und Physiologie der Gewebe. Mit 89 ‘Abbitd. “Preis : 7 Mark. 


Die Lehre vom Organismus und ihre 
Beziehungy zur Sozialwissenschaft. Universitiitsfestrede 
mit erkldrenden Zusiitzen und Litteraturnachweisen. Von Prof. 
Dr. OSCAR HERTWIG. Preis: 1 Mark. 


Die Elemente der Entwicklunglehre des 
Menschen und der Wirbelthiere. Anleitung aut Repeti- 
torium fiir Studierende und Aerzte, von Prof. Dr. OSCAR 
HERTWIG. Mit 332 Abbild. Preis: brosch. 7 Mark 50 Pf., 
geb. 8 Mark 50 Pf. 


Die Cyclamen L., eine systematische und biolo- 
gische Monographie. Vor. Dr. FRIEDRICH HILDEBRAND, 
eee 9 Botanik in Freiburg i. Br. Mit 6 lith. Tafeln. Preis : 

Mar 


Studien iiber die Protoplasmastromung 
bei den Characeen. Von Dr. GEO HOERMANN. Mit 12 
Abbild. Preis: 2 Mark. 


Die Kontinuitaét der Atomverkettung, ein 
Strukturpri: der lebendigen Substanz. Von Dr EORG 
HOERMAN Mit 32 Abbild. Preis: 3 Mark. 


Die Vaccinekérperchen. Nach Untersuch- 
ungen an der —— Hornhaut des Kaninchens. Ein experi- 
menteller und kritischer Beitrag zur Frage nach dem Contagium 
der Vaccine. Von Dr. ARMAND HUCKEL. Mit 4 lithogr. 
Tafeln. (Zweites plementheft der Beitrage zur pathol. 
und zur allgemeinen —- herausg. von Prof. Dr. ZIEGLER, 
Freiburg). Preis: 8 Mark. 


Lehrbuch der Entwicklungsgeschichte des 
Menschen, Von Dr. T. KOLLM Prof. der Anatomie in 
ae — 386 Abbild. im Text. Preis : brosch. 15 Mark, geb 
17 Mar 


Leitfaden fiir das Zoologische Praktikum. 


Von Prof. Dr. W. KUKENTHAL. Mit 172 Abbild. Preis: 
brosch. 6 Mark, geb. 7 Mark. 


Biomechanik, erschlossen aus dem Principe der 
Organese. Von Dr. ERNST MEHNERT, Prof. in Halle. 
Preis : 5 Mark. 


VERLAG VON GUSTAV FISCHER IN JENA. 


Erstes mikroskopisches Practikum. Eine 
Einfuhrung in den Gebrauch der Mikroskope und n die 
Anatomie der hdheren Pflanzen. Zum Gebrauche in den 
botanischen Laboratorien und zum Selbstunterricht. Fiir Botaniker, 
Chemiker Pharmaceuten, Studierende des héheren Lenramtes, 
Zoologen. Von Dr. ARTH. MEYER, Prvt. der Botanik und 
Pharmakognosie in Marburg. Preis: brosch. 2 Mark 40 Pf., geb. 
3 Mark. 


System der Bakterien. Handbuch der Mor- 
phologie, Entwickelungsgeschichte und Systematik der Bakterien, 
Von Dr. W. MIGULA, Prof. in Karlsruhe. Zweiter Band. 

‘ cielle Systematik der "Bakterien. Mit 18 Tafeln und 35 Text- 
bild. Preis: 30 Mark. Preis des vollstand. Werkes : 42 Mark. 


Die Kulturgewachse der deutschen Kolo- 
nien und ihre Erzeugnisse. Fir Studierende und Lehrer 
der Naturwissenschaften, Plantag' zer, te und alle 
Freunde kolonialer Bestrebungen nach dem Mice A Stande 
unserer Kenntnisse. Von Prof. Dr. R. SAVEBECK, Direktor 
des botanischen Museums und des bot. Laboratoriums f. Waren- 
kunde in Hamburg. Mit 127 ‘extabbild. Preis: brosch. 10 Mark, 
geb. 11 Mark. 


Pflanzengeographie auf ,physiologischer 
Grundlage. Von Ur. A. F. W. SCHIMPER, Prot. in Basel. 
Mit 502 als Tafeln oder in den Text gedruckten ‘Abbild. in Auto- 
typie, 5 Tafeln in Lichtdruck und 4 geograph. Karten, Preis : 
brosch. 27 Mark, geb. 30 Mark. 


Amerikanische Hexactinelliden ach dem 
Material der Albatross Expedition, bearbeitet von FRANZ 
EILHARD SCHULZE, Prof.,in Berlin. Mit einem Atlas von 19 
Tafeln. Preis: 48 Mark. 


Zweckmassigkeit und Anpassung. Akade- 
mische Rede. Von Dr. F. W. SPENGEKEL, Prot. d. Zoologie in 
Giessen. Preis ; 60 Pf. 


Ueber einige Aberrationen von Papilio 
machaon. Von Dr. F. W. SPENGEL, Prof. der Zoologie in 
Giessen. Mit 3 Tateln und 5 ‘Vextabbild. Preis: 2 Mark 50 Pt. 


Ueber Reduktionstheilung, Spindelbildung, 
Centrosomen und Cilienbildner im rflanzenreich. 
Dr. EDUARD STRASBURGER, Prof. der Botanik in Bonn. 
(Heft V1. der histologischen Beitriige.) Mit 4 lithogr. Tafeln. 
Preis : 10 Mark 50 Pf. 


Ueber die Wirkung des neuen Tuberkulins 
T. R. auf Gewebe und 1 uberkelbacillen. Experiment Untersuch- 
ungen. Von Dr. H. STRUEBE, Prosector am Stidtischen Kran- 
kenhause zu Hannover. Preis: 3 Mark. 


Beitrige zur Physiologie des Central- 
nervensystems. Von Ur. med. MAX VERWORN, Prot. d. 
Physiologie 1 Jena. Lyrster Teil: Die sogenannte Hypnose der 
ZViere. Mit 18 Abbild. Preis : 2 Mark 50 Pf. 


Studien uber Saugetiere. Von Dr. Max 
WEBER, Prof. der Zoologie in Amsterdam. Zweiter Teil, Mit 
4 Tafeln und 58 Textfiguren. Preis : 12 Mark. 


Thatsachen und Auslegungen in Bezug auf 
Regeneration. Von AUGUs!l WtriISMANN, Prof. in Frei- 
burg. (Abdruck aus dem Anatomischen Anzeiger. Amtl. Organ 
der Anat. Gesellschaft. Herausgeg. von Prof. Dr. K. von Barde- 
leben in Jena. XV. Bd.). Preis : 60 Pf. 


Parasitologie. Von Dr. A. WEICHSELBAUM, 
Prof. der Patnologischen Anatomie in Wien. Mit 78 Abbild. im 
Text. (Liet. 36 des Handbuchs der Hygiene herausgeg. von Th. 
Weyl). Linzelpreis 6 Mark. 


Epidemiologie. Von Dr. A. WeicHsELBauM, 
Prot. der Patnolog. Anatomie in Wien. Mit 4 Abbild. im ‘Text. 
(Lief. 37 des Handbuchs der Hygiene herausgeg. von Th. Wey]). 
Kinzelpreis : 5 Mark. 


Grundziige der geographisch-morpholog. 
Methode der Pflanzensystematik. Von Dr. R. von 
Prof. an der Deutschen Universitat in Prag. 
Treis 4 ark. 


Grundriss der vergleichenden Anatomie 
der Wirbelthiere, fix Studierende bearbeitet von Dr. RUBERT 
WIEDERSHEIM, Prof. in Freiburg i. Br. Vierte ganzlich um- 
gearbeitete Auflage. Mit 1 lithogr. lafel. und 361 Textabbild. in 
675 Einzeldarstellungen. Preis: brosch. 14 Mark, geb. 16 Mark. 


Ueber Malaria-und andere Blutparasiten 
nebst Anhang : Eine wirksame Methode der Chromatin- und Blut- 
firbung. Von Dr. HANS ZIEMANN, Marinestabsarzt. Mit 
165 farbigen Abbildungen und Photogrammen auf 5 ‘lateln und 
10 Fieberkurven. Preis 8 Mark 50 Pt. 
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FINAL NOTICE READERS 


This is the last chance to obtain a copy of the limited edition of — = = ss ,— 
the Century Dictionary issued by “The Times” at a reduction of 45 per WHAT ‘OTHER 
eent. from the publishers’ price. The subscription list is nearly filled, CHRISTMAS GIFT, 
and the sale must inevitably be discontinued on or before Mondav, the — = aa cae on 
20th inst. Orders should be sent to ‘‘The Times” at once, aeeompanied OBTAINED FOR 
in each ease by a preliminary payment of one guinea. The volumes ONLY ONE GUINEA 


are now ready for immediate delivery, but readers who desire to give cadhersataied 


‘ 


a eopy of the Century Dictionary as a Christmas Present—and it would 1 
not be easy to find a more appropriate gift—should mark their orders “For Christmas 
Delivery,” so that delivery will not be made too soon. The volumes will in such cases be 
delivered to the carrier with instructions to effect delivery between December 20th and 24th. 


AN OBJECT LESSON. 


The majority of purchasers of ‘‘The Times” Reprint of the | 


THE BOOK. 
The Century Dictionary consists of Eight Handsome | 

Volumes. At once an of Words and a Treasury of | ,, 

Facts, it may be said to yield more different kinds of information than | Encyclopedia Britannica” paid, in the aggregate, over £20, 

any other work of reference in the world. It is a new work on a new | More for their copies of the work than they would have paid if they | 

plan—giving, for the first time, every form of spelling, pronunciation, had acted a ae and procured their copies at the minimum price. } 

and usage known. whether English, American, Australian, Pro- | When ‘‘ The Times” first announced its issue.of the Reprint, notice 
was given that the price would subsequently be increased. But | | 


vincial or Colloquial. 
more than half the purchasers failed to take advantage of the 
A GREAT UNDERTAKING. temporary opportunity, and, when they did buy, paid £20,000 
The appearance of so remarkable a production as is The | more for precisely the same book. Will this happen again? The 


Century Dictionary in its perfected form is the great literary | Century Dictionary is now issued by “The Times” upon | 

event of our time. Since the Ninth Edition of the ‘‘ Encyciopedia the same plan of sale—a plan based upon the theory that first- | | 
| 


Britannica’ was completed no comparable undertaking has been | comers ought to get the best of the bargain. In order to avoid 


| accomplished. Its '7,000 pages contain more than 600,000 | sharing the loss which will probably be caused by a similar delay, 
| Hnecyclopzedic Definitions—many of which might. indeed, | you need only cut out the Order blank which appears on this age 
| be described as articles rather than definitions—while its 800,000 | and send it to the Manager of ‘ The Times,” accompanied by a 
eplanetcez, Quotations and ‘ts 7,500 Beautifully | cheque for One Guinea. Is it not better to do that than to wait 
Beoontes poeuss add both to the interest and to the | until it is too late to profit by the best of bargains? j 
utility of the work. | 


| 


SPECIMEN PAGES.—A richly illustrated pamphlet containing specimen pages from THe Century Dictionary may be had, gratis and 
post free, upon application to the Manager of Tue Times. 


LIMITED EDITION offered by The Times of THE CENTURY DICTIONARY : | 
Temporary Prices. | 


EIGHT HANDSOME VOLUMES, 12 inches high, 9} inches wide, 2} inches thick. | 


HALF MOROCCO BINDING. THREE-QUARTER LEVANT BINDING. FULL MOROCCO BINDING. | 
13 in Cash, (Which we recommend.) £15 in Cash, £18 in Cash. | 
Or 13 er Payments of ONE Or 15 Monthly Payments of ONE Or 18 er Payments of ONE 
* GUINEA each. G A each. : GUINEA each. 
The Century Bookcase, 31s. 6d. The Century Bookcase, 3is. 6d. | The Century Bookcase, 31s. 6d. 


NOTE,.—If the Purchaser sends a cheque for the full amount at the cash price shown above, he will effect a saving of One Shilling in the 
Guinea, and no Order Form need be used. The Form which follows is for the use of purchasers who prefer to make monthly payments. 


ALL CHEQUES SHOULD BE DRAWN TO THE ORDER OF H. E. HOOPER. 


MONTHLY PAYMENTS.—OrpDER Form. 
“THe Manacer, “THe Times,” Printinc House Square, Lonpon, E.C. 
enclose One Guinea. Please send me THE CENTURY DICTIONARY Half pile 13 
Full Morocco, price 18 Guineas. these lines. 


| The balance of which sum I agree to pay you, or any one you appoint, at the rate of One Guinea a month ; | next payment upon delivery 
| of the complete 8 volumes, on my succeeding payments on the corresponding day of each month following. Until such payments are complete, 
I engage that the volumes, not being my propercy, shall not ibe disposed of by sale or otherwise. I further agree that if owing to unforeseen 
circumstances, of which you shall be the judge, the volumes cannot be delivered, the return of the deposit of One Guinea to me shall cancel this 


“agreement. | 
I also enclose 31s, 6d. for THE CENTURY BOOKCASE. Strike out if Book 


If books are to be delivered beyond the London Postal district, the purchaser should P | 
add here the name of the railway company or shipping agent in London to whom delivery | 
is to be made. Beyond the London posal district, carriage will be at purchaser's cost. 


| 
| Cl 
| 


Detached order forms may be obtained from THE Times. Specimen volumes may be seen, and orders booked, at Messrs. Chappell and Co.'s, 
‘ moforte Manufacturers, 50 New Bond Street, or at Messrs. Street and Co.'s, 164 Piccadilly. 
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NOW READY. Crown 8vo, Cloth, price ts. 67. net. 


MOTION. 


THE BRIDGES-LEE 


NEWTON'S LAWS OF| PHOTO-THEODOLITE 


By Pror. P. G. TAIT, M.A., Sec.R.S.E., 


Author of ‘‘ Light,” “‘ Properties of Matter,” and ‘‘ Dynamics.” 


From the Scotsman.—“‘ It should prove of considerable service to students Military or Rapid Surveys. 


in enabling them to obtain a mastery of the rudiments of their subject.” 


From Literature.—‘‘It is something more than a text-book, and its The Photo-Theodolite 


author's name is a guarantee of its value.” 


NOW READY. PRICE 16s. net. 
Ch ap Issue in one handy volume, Demy 8vo, Cloth, 1232 pages. 


A DICTIONARY OF BIRDS. 


By ALFRED NEWTON, M.A., F.R.S., 


Professor of Zoology and Comparative Anatomy in the University of 
ambridge. 


Assisted by HANS GADOW, F.R.S. With Contributions from RICHARD 
Y, M.A., F.R.S., and 


LYDEKKER, B.A., F.R.S., CHARLES S. RO 
ROBERT W. SHUFELDT, M.D. 


Containing 340 Illustrations and a Map. 


“*The most comprehensive review of the subject of ornithology extant, 
and in it will be found a concise summary on most of the important works 
of ornithology from the earliest times.” —Nature. 


NOW READY. Crown 8vo, Cloth, price 6s. 


RESEARCHES IN THE 
HISTORY OF ECONOMICS. 


By PrRor. E. NYS, LL.D. 
TRANSLATED BY 
N. F. anp A. R. DRYHURST. 

“The growth of commercial and industrial Europe, the beginnings of 
free labour and free trade, the development of our modern system of 
money and banking, and the institution of modern commercial law and of 
the modern systems of mercantile and commercial warfare for economical 
supremacy, which has lasted right up to the present day—these are dealt 
with in the spirit of the philosophic historian in a manner that must 


certainly be suggestive and helpful to the student of economics,”—7he 
Newcastle Chronicle. 


In Demy 8vo, Boards, price 35. 6d. net. 


A CLASSIFICATION OF 
VERTEBRATA, 


RECENT AND EXTINCT. 
With Diagnoses and Definitions, a Chapter on 
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can peruse its pages without being refreshed and immensely 
thereby.”--Practical Teacher. 


CAMBRIDGE NATURAL SCIENCE MANUALS. 
Geological Series. New Volume. 
CRYSTALLOGRAPHY. 


By W. J. LEWIs, M.A., Professor of Mineralogy in the University 
of Cambridge. Demy 8vo, 145. net. 


London: C. J. CLAY & SONS, Cambridge University Press Warehou e 
Ave Maria Lane. 


Now Ready, large post 8vo, cloth, 6s. 
THE 


EVOLUTION OF GEOGRAPHY. 


A Sketch of the Rise and Progress of Geographical 
Knowledge, from the Earliest Times to the First 
Circumnavigation of the Globe. 

By JOHN KEANE. 

WITH 19 MAPS, AND SEVERAL ILLUSTRATIONS. 
London: EDWARD STANFORD, 26 and 27 Cockspur 
Street, S.W, 

Geographer to the Queen. 


JUST PUBLISHED. 8vo. Price 155, net. 


KINETIC THEORY OF GASES. 


ELEMENTARY TREATISE WITH MATHEMATICAL 
APPENDICES. 


By DR. OSKAR EMIL MEYER, 


Professor of Physics at the University of Breslau. 
Translated from the Second Revised Edition by 


ROBERT E. BAYNES, M.A., 
Student of Christ Church, Oxford, and Dr. Lee's Reader in Physics. 


LONDON : LONGMANS, GREEN, & CO. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
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CARL ZEISS,. 


OPTICAL WORKS, JENA. 
London Branch : 


29 MARGARET STREET, REGENT 
STREET, W. 


MICROSCOPES and ACCHSSORIES 
—For Bacteriology, Biology, ere and 
Student’s use. — Ap 
Objectives. —Micrometers, &e. 

OPTICAL MBASURING INSTRU- 
MENTS. —Spherometers, New Crystal Re- 

, Butter-Refi for the rapid 
determination of the purity of Butter, Lard, an 
Glycerine. 

Nore.—We do not make Theodolites. 

‘ilustrated Catalogues, including new edition 


(1898) 0f Catalogue of Microscopes, free. Please 
state which required. 


PHYSICAL AND MECHANICAL 
APPARATUS. 
EVERETT & Co., 


Engineers and Electricians, 
22 CHARTERHOUSE SQUARE, LONDON, E.C. 
Scientific and Electrical Instrument Makers. 


Apparatus for Laboratories, &c , designed and made to meet any 
requirements. 


MACHINES FOR ANY SPECIAL PURPOSE BUILT TO ORDER 
Moves DesiGNeD AND FoR INVENTORS. 
Accuracy combined with Highest Skill at Reasonable Charges. 
REPAIRS OF EVERY DESCRIPTION. 


PATENTS. 


JAMES G. LORRAIN, M.I.E.E., M.I.MECH.E., &., 
CHARTERED PATENT AGENT, 
Norfolk House, Norfolk Street, LONDON, 


W.C. 


Speciality—-PHYSICAL PATENTS, 
OPPOSITIONS, AND AMENDMENTS. 


ha rges on Application. 


Telephone No. 2511 GERRARD. Telegrams: ‘‘ Lorrain, Lonpon.”’ 
“* Patentees’ Handbook" Post free 0 on n application, 


W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


STUDENTS’ WHEATSTONE 
BRIDGE BOX. 

Aggregate 12,220 ohms 

Guaranteed to I in 500. 
Platinoid Wire. 


Price £9 10s., as illustrated. Smaller Boxes, from £8. 


IMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, £3. 
meee Shunts, Galvanometer eee and Scales, 
Keys, Single Coils, Batteries, 

Reliable ~~ oe at low prices for teaching Mechanics, 
Uydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Physical and Physiological List—Sixpence, Post free. 


GLASS 
BLOWING 


GEISSLER TUBES IN BEAUTIFUL DESIGNS. 
TUBES containing specimens of Fluorescent and Phosphorescent 
inerals, Salts, Rubies, &c. 

ILLUSTRALED TUBE contains Vanes which Fluoresce in three 
brilliant colours, and revolve by means of Cathode Rays. 


CcCOosSsSOR, 67 FARRINGDON ROAD, E.C. 


SECOND-HAND MICROSCOPES 


By SWIFT, WATSON, CROUCH, BECK, ZEISS, LEITZ, &c. 
Prices from £2 108. to £4 

A Large Selection of Second-hand Powers and Fittings for all kinds of 
Microscopes. 


_ Send for New List. 


| CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, B.C. 


BORD’S PIANOS 


25 per cent. Discount for Cash, or 14/6 = month (second-hand, 10/6 pes 


month) on the Three Years’ System. Lists free of 


C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 


PIANOS EXCHANGED. 


BECHSTEIN PIANOS 


These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
CHAS. STILES & CO., 40 & 42 Southampton Row, 
LONDON, W.C. 


“OPTIMUS ” CANTILEVER ENLARCER. 


Incandescent Gas, ; This already popular model 
7s. 6d. extra, is finished in a very superior 
and practical style. The lamp 
gives a brilliant and even light. 
The optical system is through- 
out the best. Zhe Lens will 
| be found to give a wery flat 

field and good marginal defini- 
tion. 


* Suirep For Pocket 
CAMERA NEGATIVES. 


Diam. of Condenser... *4in. sin. 6in. 8in. 1oin. 
Price,no Front Lens ... 62/- 70/- 80/- 110/- 
Extra for Front Lens... /- 27/- 63/- 63/- 
Covering Plates ... 34x 44X34 64x 43 8} x sfin. 


Catalogue POST FREE. 


| 
| 


PERKEN, SON & RAYMENT, 


“OPTIMUS” MACIG LANTERNS 


Each Lantern is efficient for Exhibitions. 
The Lens gives ae definition, being a 
superior Achromatic Photographic Combin- 
ation, with Rack and Pinion, compound Con- 
denser of gin. diameter. Each has 3-wick 
Refulgent Lamp, and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making a 


thoroughly practical instrument, and really good value - £2120 
Russian Iron Body, Brass nen Tubes (Educational)... ««. 3 30 
(College) 8 88 


"99 HATTON GARDEN. 
HOLBORN CIRCUS, E.C.° 


LONDON. 
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FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—"‘ APPARATUS, MANCHESTER.” 

Telephone Number—2038. 


MOORE'S HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE ‘ PRINCIPLE OF 
ARCHIMEDES” AND SPECIFIC GRAVITY. 


A is a delicate spring balance accurately graduated to 
read Grams, and is capable of being lowered or raised 
A by the string shown. 
B is one of the set of cubes of various metals supplied 
with the apparatus. 
C is a glass vessel with fixed mark etched in glass, up 
to which water, or other liquid, is placed. The 
vessel is provided with draw-off cock. 


Sole Makers of this Apparatus— 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY, E.C. 


many ~ and Importers of Chemical and Scientific 
aoe and Pure Chemicals. 
WEIGH! a Speciality, 500 Milligrams to 
I 1s. 6d. per doz. 


k= SEND FOR COMPLETE ILLUSTRATED 
CATALOGUE. 


TAMBLYN-WATTS, 
SCIENTIFIC APPARATUS MAKER. 


Catalogue of Electrical Apparatus and Materials, 6d. Post free. 


Catalogue of Balances and Weights, 4 “> for the Study 
of Mechanics, dc., 6d. Post tree. 


GOLDIELAN Ds, SETTLE, YORKS. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes tical 
own designs. Price List on application. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
1 Belmont Street, Chalk Farm Road, London, N.W. 
Contractor TO H.M. GOVERNMENT. 


Apparatus or estimation o sulpbu in spent oxide 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@G8, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


= Cutt or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Suselionce and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON. W.C. 


_ (Five Doors from Charing Cross.) 
PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, & 
To Science and Art Department, British, ‘Indian and Colonial 
Museums, &c. 
NOVELTIES and mane GEMS and PRECIOUS 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and of Rocks and Minerais 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
Stores & OMoes : 1 Kelso. Place, ‘KENSINGTON, W. 


New CaTavocugs AND | Lists Free. 


THORP’S FILM REPLICAS OF ROWLAND'S DIFFRACTION GRATINGS 


(14,500 lines per inch), mounted 

(1) On plate glass or parallel worked glass and prisms for ordinary 
spectroscopic and projection work ; (2) for small stellar and solar spectro- 
scopes ; (3) in pocket spectroscopes for rainband observations and chemical 
analysis—splitting D distinctly. 

3%” long or 54” long Direct Vision Pocket Spectroscope, with 
adjustable slit, spectrum over 20°, in Brass Case, price ... £3 O O 

(4) Mounted on hand telescopes or binoculars (adapted to customers’ own 
instruments) for eclipse work. 

These Films bear considerable magnification excellently ; and are suitable 
for much work for which Rowland’s Reflecting Gratings have hitherto been 
used. 
instruments for special purposes designed and executed on the 

shortest notice; or made from supplied designs. 


ADAM HILGER, 


204 STANHOPE STREET, N.W. 


Telegraphic Address—“ SPHERICITY, Lonpon.” 


X- RAY & AETHERIC TELEGRAPHY APPARATUS 


See “ Notes” 
in NATURE 


Or THE HIGHEST QUALITY anp FINISH onty. 


As supplied by us to H.M. Government and the leading 
Hospitals and X-Ray Workers throughout the World. 


Sept. 14,1899. We are the actual Manufacturers, and Guarantee 


every Coil against breaking down. 
Catt or Write FoR our New J List, wiTH 


TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO WoRK. Post FREE TO READERS oF ‘* NATURE. 


HARRY W. COX, Lid, 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 
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THE 
HARRIS” 
MICROSCOPE. 


With Rackwork, '£4 5 O 
Without __,, £3 12 6 


‘his 1s a first-class Microscope at a moderate 
price ; it has fine adjustment of best design. 
Base is solid and rigid, and is designed for 
comfort in use. Complete with 2 Mirrors, 
Rotating Diaphragm, Eye-piece, 2 Achro- 
matic Object Glasses. }” giving 140 to 230 
diameters and 1” giving 40 to 85 diameters. 
Draw Tube, Standard Screws. 
The whole packed in med Mahogan; 


Cas 
If with }” instead of }", £3 17s. 64d. 
Giving 170 to 340 diameters. 


PHILIP HARRIS & CO., LTD., Chemical & Physical bisolies Makers, BIRMINGHAM. 


WATSON’S NEW MICROSCOPES AND APPARATUS. 


WATSON'S HOLOSCOPIC EYEPIECES, for 
use with either APOCHROMATIC or ACHRO- 
MATIC OBJECTIVES, an adjustment being 
provided to the special lenses employed, for 


altering the correction. There is no sacrifice of | 
| WATSON’S ‘* ROYAL’ MICROSCOPE. A new model. high-clas 


efficiency, the performance being equal to the 
most expensive Compensating or Huyghenian 
Oculars. 

Magnifying Powers— 
6 in. tube length, 5, 7, 10, and 14 diameters. 
10 in. 7,10,14,and 20 


PRICE, in Student's Size and Pattern, either 
power, 17/6 each. 


For Full Particulars see Supplemental List, 
Post Free. 


WATSON'’S Parachromatic OIL IMMERSION CONDENSER. 

Total aperture, 1°30; aplanatic aperture exceeds 1°25. Un- 

doubtedly the finest Condenser obtainable for 

work. Optical part only .. “ 00 
Completely mounted with Iris Diaphra m and Set of Stops 00 
WATSON’S ** SCHOOL” MICROSCOPE, fodel, 0 


complete with 1 in. Objective, in Casi 


instrumen 
WAT. s * MICROSCOPE. A highest-class instrument at 


ery modera 


a ost 
BACTERIOLOGICAL APPARATUS. for 


OTANY and FIELD PHOSES 
and DISSECTED PREPARATIONS. BOTANICAL and PHYSIO- 
LOGICAL MODE 

For _ of all the above, see 
Watson's New Supplemental List to Catalogue No. 2, Post Free 
on application. 
Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
40,000 first-class Micro-Slides, Post free on application. 


W. WATSON & SONS (Established 1837), Opticians to H.M. Government. 


313 HIGH HOLBORN, LONDON, 


New Branch Now Open: 


16 Forrest Roap, EpinpurGu. And at 78 Swanston Street, Melbourne, 


Australia. Aw Re) 39 Gold and other Medals at the principal International Exhibitions of the World. 


CROSSLEYV’S GAS ENGINES. 


RECENTLY 


REMODELLED. 


_CROSSLESFT BROS., MANCHESTER. 


DALLM EYER'S 


GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 


PRICE 


POPULAR 


Twelve }-plates in sheaths, instantaneous yf ae Bre. 2 ever-set shutter with speed regulator, mahogany body 
working at 7°5. 


covered good leather, and fitted with a STIGMA 


HAND CAMERA 


Send for fully Illustrated List of Lenses and Cameras. 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, ' Ww. 


~ Printed by Ric: by RICHARD Cray anv Sons, Limirep, at 7 & 8 Breaa Street Hill, Queen Victoria Street, in the City of London and published 


anv Co., Limirxp, at St. Martin’s Street, London, W.C., and THE MacmiLian Company, 66 Fifth Avenue, New York.—Tuurspay, Nov. 16. 1509- 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


DEC 6 1899 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1569, VOL. 61] THURSDAY, NOVEMBER 23, [PRICE SIXPENCE. 


1899. 


[All Rights are Reserved. 


Registered as a Newspaper at the General Post Office.] 


THE TRANSVAAL AND THE WAR. 


NEW LANTERN SLIDES. Plain Slides, rs. each. 


SELECTED FROM 


1 Map of South Africa. 

2 Bloemfontein : General View. 
Market Square. 

; Cattle Farm near Newcastle. 

5 Group of Kaffirs and Kraal. 

6 Crossing a Drift in Ox Waggon. 


) 26 Camping out before eran 
| 27 Mafeking ‘oach 
| 28 Transvaal! Gold Diggings. 

29 Bronk-horst Spruit. 


31 President Kruger’s House. 


| 30 Portrait of President Kruger. 


7 Boer Family. 32 Major Wilson’s Last Stand. 
8 Delagoa Bay. | 33 Floreat Etona at Laing’s Nek. 
9 Durban : Contin Stage. 34 Burial Ground at Laing’s Nek. 
10 Durban: Town Hall. 35 Summit of Majuba Hill. 
West Street. | 36 Majuba Graves. 
- Johannesburg : ‘The Reef. 37 Elandsfontein unction. 
The Main Reef. | . ameson’s Raid: the Last Stand. 
The Hospital. ir George White, 
The Market. 4 Sir Redvers Buller, V.C. 
16 Kimberley : View of the Rail. 41 President Kruger at Home. 
Market Square. 42 Boers. Outspan on the Trek.— 
iamond Mine. Examining the New Rifles. 
De Beers Mine. 3 Boer Commando leaving by Rail. 
», Compound. | = Field Cornet delivering Orders. 
Searching igger 45 In the Drakensburg Range. 
for Diamonds. | 46 Colonel Baden Powell. 
| 47 Ladysmith : General View. 
q 48 Boer Commando on March. 
24 Port Elizabeth, Main Street. | 49 Charlestown Tunnel and Train. 
25 Pretoria: Government Buildings. 50 Map of the Seat of War. 


This List will be added to. 
Full detailed List of Lanterns and Slides on application, Six Stamps. 


NEWTON & CO., 3 FLEET STREET, E.C. 
A NEW oe in CHEMICAL BALANCES 


BALANCE on Polished 
Mahogany Base, Three 
Levelling Screws, &c., 
Plummet for levelling. 
Adjusting Screws for 
counterpoising Beam. 
Steel Knife Edges. 
Will carry 100 grms. in 
each pan ry turn with 
12mg. 24/- 


13 ” 


22 Barberton. 
23 Natal Harbour. 


BALANCE as above, with Agate Edges ian in Brass. Will carry 100 
grms. and turn ad turn with o5m.g. 29/6. 


JOHN J. GRIFFIN & SONS, Lo., 
20-26 SARDINIA STREET, LONDON, W.C. 


MR. MURRAY'S UNIVERSITY EXTENSION 
MANUA 


Edited by Prof. KNIGHT, of St. Andrews University. 
THE STUDY OF ANIMAL LIFE. By 


J. ARTHUR THOMSON, Regius Professor of Natural History in 
the University of Aberdeen. With TURE. 

THE REALM OF NAT E: A Manual 
of PHYSIOGRAPHY.. By Dr. HUGH ROBERT MILL, 
Librarian to the Royal Geographical —— With Nineteen 
Coloured Maps and Sixt OTT ONT 

AN INTRODUCT TO MODERN 
GEOLOGY. By R. D. With Coloured Maps and 
Illustrations. 55, 

THE PHYSIOLOGY OF THE SENSES. 
By JOHN M‘KENDRICK, Professor of Physiology in the University 
ot Glasgow ; = Dr. SNODGRASS, Physiological Laboratory,. 
Glasgow. 

THE ELEMENTS OF ETHICS. By Joun 
H. MUIRHEAD, Balliol College, Oxford, Lecturer on Moral Science 
Royal agg College ; Examiner in Philosophy to the University 

of Glasgow. 

LOGIC, INDUCTIVE AND DEDUCTIVE. 
By WILLIAM MINTO, late Professor of Logic and Literature, 
University of Aberdeen. 4s. 

*,* A Complete List of the above Series can be had Post free on application. 

___ JON MURRAY, ALBEMARLE STREET, W. 


CHRISTMAS PRESENTS. 
NEGRETTI & ZAMBRA’S 


SELF-RECORDING 
METEOROLOGICAL INSTRUMENTS, 


THE THERMOGRAPH, for Outdoor or Indoor Observation. 
This _Instru- 
ment is mounted 
in a apanned 
Metal Case with 
Glass Front, and 
gives continuous 
records on Charts 
which only re- 
quire changing 
once a week, and 
is invaluable to 
invalids and 
others who are 
unable to take 
daily readings 
of the ordinary 

instruments, 

Price, with supply of Charts for one year, £7 O O. 


Accurate Thermometers for all purposes, 
“Special” Illustrated Price List of 
suitable for Presents, free by post. 
NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E. 
Brancues: 45 CORNHILL, and 122 REGENT ST KEET, London. 
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CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF 


GREAT BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 


CHARLES Vernon Boys, Esq., F.R.S., will deliver a Course of Six 
Lectures (adapted to a Juvenile Auditory) on “‘ Fluids in Motion and at 
Rest,” Experimentally Illustrated, commencing on Thursday, December 28, 
1899, at 3 o'clock ; to be continued on December 30, 1899, and January 2,"4, 
6, 9, 19c0. Subscription for Non-Members to this Corse, One Guinea 
(Children under 16, Half-a-Guinea) ; to all the Courses in the Season, Two 
Guineas. ‘Tickets may now be obtained at the Institution, 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, ‘at any, hours or 
times most convenient for worker, in Chemistry, General Physics and 
Bacteriology. Commercial processes can be worked out in Chemistry and 
Electricity, and powerful Currents, Constant or Alternating, can be used. 

Eight feet of Bench fitted with Sink and Cupboard, Electricity, Gas, 
Water and Exhaust, £3 3s, for one month. 

Private Laboratory, ‘with same fittings, £4 14s. 6d. for one month, 

he above includes use of all ordinary Glass and other Apparatus and use 

of Accurate Balances, and other Standard General ‘Instruments, also 
Furnaces, &c. 

For further particulars apply, THe Director, Heathcote Science 
Laboratories, 9 Heathcote Street, Gray’s Inn Road, W.C. 


Telegrams—‘*Tunzelmann, London.” 
THE ELECTRICAL 
AND 
GENERAL ENGINEERING COLLEGE. 
Presipent—G. W. pe TUNZELMANN, B.Sc. Lond., M.LE.E. 
PrincipAac—J. H. REEVES, M.A. Cantab. 


Next SESSION begins WEDNESDAY, SEPTEMBER 27. 
Particulars on application to the ‘SECRETARY, 2 and 4 Penywern Road, 
‘Earl's Court, S.W. 


B.A. ano -B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 

PREPARATION by CORRESPONDENCE and ORAL TUITION 
ona THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. J. CHARLESTON B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, W.C. 


B.A., PRELIMINARY SCIENTIFIC, B.Sc., 
and all other EXAMS. 


QUERNMORE. 
London Branches—(1) 23 CHANCERY LANE, W.C.; (2) 115 EBURV 
, STREET, EATON SQUARE, S.W. 

Special Preparation by JOHN GIBSON, M.A. (First Class, Cambridge), 
and G. LOLY, B.A. (First Class, London), assisted by large Staff of 
Saecialist Tutors. Practical Laboratories. Write for particulars to Messrs. 
Gipson & Lory, 24 Chancery Lane, W.C. 


SCIENCE EXAMINATIONS. 


* For LONDON and other UNIVERSITIES, the 
‘CONJOINT BOARD, &c. 
Wel-cquinned LABORATORIES, DAY AND EVENING. Personal 


or Class Tuition. 
**R.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


EXPERIMENTAL WORKS, BATH— 


Facilities for conducting Scientific and Mechanical Investigations. 
Pupil taken. Seventy acres of ground.—Apply to MANAGER. 


BOROUGH OF DERBY. 


MUNICIPAL TECHNICAL COLLEGE. 


The Committee invite applications for the Post of LECTURER IN 

MATHEMATICS AND PHYSICS for Day and Evening Classes. 
Salary, £200 per Annum. Applications, on Forms which may be obtained 

from the Registrar, should received not later than Thursday, 


November 30. 
F. W. SHURLOCK, B.A., B.Sc. (Principal). 


ELEMENTARY PHYSICS TEACHING. 
—Wanted at once, at the WATFORD ENDOWED SCHOOL, a 
MASTER to teach PHYSICS two days in the week, Wednesdays and 
Thursdays. An A. R. Coll. Sc. preferred. A salary of £50 per annum 


| NovEMBER 23, 1899 


UNIVERSITY COLLEGE OF NORTH 


WALES. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 


Applications are invited for the CHAIR of PHYSICS now Vacant in 
this College. The Council will elect on December goth. Forty copies of 
the Application and Testimonials to be in the hands of the neem alt 
later than Monday, December 4th. The Professor will be expected to 
enter on his duties at the beginning of the New Year. For further 
particulars apply to 

JOHN EDWARD LLOYD, M.A., Secretary and Registrar. 


Bangor, November 8th, 1899. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 
LECTURER IN AGRICULTURE. ; 
The Council invite Applications for the Post of LECTURER in 
AGRICULTURE... Salary, £250 per Annum and a proportion of the Fees 
received for County Lectures. 
Applications, with testimonials, should be sent not later than pcenese 
2, 1899, to the undersigned, from whom further particulars may be 
obtained. 


BOTANIST (28), B.Sc. (Lond.), Ph.D. 
(Goett.), seeks position as/LECTURER or DEMONS RATOR ; or 
RESEARCH, preferably. Veg. Physiology, incl. . Bacteriology ; or 
Literary Work (trans.); Knowledge of Chemistry.—'‘‘Z.,"" Nature 

FOR SALE.—A BARGAIN. | 
14-inch ASTRONOMICAL THEODOLITE, with Portable 
‘Stand, by TROUGHTON & SIMMS. Complete for any Astronomical 
or Terrestrial purposes. . The Instrument has already done excellent 
work, is now in perfect order and adjustment, and almost equal to new 
The Object Glass is a particularly good one. Original cost $220; 
would accept £80, as owner just retired from public service abroad.-- 
Apply “B. J. O.,” 8 Hatton Garden, E.C., where instrument can be 


PATENTS. 
JAMES G. LORRAIN, M.LE.E., M.L.MECH.E., &., 


CHARTERED PATENT AGENT, 
Norfolk House, Norfolk Street, LONDON, W.C. 


Speciality—-PHYSICAL PATENTS, 
OPPOSITIONS, AND AMENDMENTS. 


on A pplica tion. 
Telephone No. 2511 GERRARD. Telegrams: ‘‘ LORRAIN, Lonpon.” 
** Patentees’ Handbook” Post free on application, 


PHYSICAL AND MECHANICAL 
APPARATUS. 
EVERETT & CO., 


Engineers and Electricians, 
22 CHARTERHOUSE SQUARE, LONDON, E.C. 
Scientific and Electrical Instrument Makers. 


Apparatus for Laboratories, &c., designed and made to meet any 
requirements. 


Mopets DesiGNED AND MADE FOR INVENTORS. 
Accuracy combined with Highest Skill at Reasonable Charges. 
REPAIRS OF EVERY DESCRIPTION. 


GLASS BLOWING. 


All kinds of Experimental Glass 
Blowing carried out for Scien- 
tific Men, Laboratories, &c. 


INVENTORS’ IDEAS WoRKED OUT AS PER 
INSTRUCTIONS. 


Shadow of 
Cross Tube. 


and Railway Fares will be paid.—Apply to the HEADMASTER. 


COSSOR, 
67 Farringdon Road, E.C. 


MACHINES FOR ANY SPECIAL PURPOSE BUILT TO ORDER. 
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F. H. PRUEN, Secretary. 
4 WANTED, at once, Private Assistant, un- 
= married, not 25, to manage small Electrical Installation, prepare uJ 
a Chemistry and Physics Lectures, and keep Laboratory premises in . 
order.—Apply, with references, to T. C. Porter, Eton, Windsor. 
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BARGAINS: IN SCIENTIFIC BOOKS. 


COOKE (M.C.), THE BRITISH FUNGI, 

. A PLABN AND EASY ACCOUNT.OF. With. Coloured Plates of 

o Species. Revised Edition. Crown 8vo, Cloth (pub. 6s.), 2s. 6d. 

he new. work on the fungi appears to be equally valuable with those 
which he has already printed. It contains descriptions of the esculent 
fungi, the manner in which they are prepared for the table, how to dis- 
criminate the nutricious from the poisonous species, details of the principles 
of their sctentific classification, and a tabular arrangement of orders and 
genera. 


MICROSCOPIC FUNGI: an Intro- 
duction to the Study of Microscopic Fungi, Rust, Smut. Mildew, and 
Mould. Illustrated with 269 Coloured Figures by J. E. Sowersy. 
Fifth Edition, Revised and Enlarged, with Appendix of New Species. 
Crown 8vo, Cloth (pub. 6s.), 2s. 6d. 


“ 


‘‘ Those of our readers who are the happy possessors of microscopes would ' 


welcume this book with delight, as opening the way to a definite ony ofa 
most interesting branch of plant life. The minute fungi, here so faithfully 
depicted by Mr. Sowerby, and so carefully described by Dr. Cooke, have 
not only beauty of form and colour,. but wonderful life histories.”. — 


HANDBOOK OF BRITISH HEPA- 


TIC, containing Descriptions and Figures of the Indigenous Species 
of Marchantia, Riccia, and Anthoceros. Illustrated. 
Crown 8vo, Cloth (pub. 6s.), 2s. 6d. 

‘* Probably no group in the British flora has received so little attention as 
the Hepatica. Dr..M. C. Cooke has now filled up the gap by producing a 
* Handbook of the British Hepaticz,’ containing full descriptions of all the 
species, about two huwdred in number, known to inhabit the British 
Islands.” —NaTurRe. 


OUR REPTILES AND BATRA- 
CHIANS, a Plain and Easy Account of the Lizards, Snakes, Newts, 
Toads, Frogs, and Tortoises, indigenous to Great Britain. New and 
Revised Edition, with original Coloured Pictures of every Species, and 
numerous Woodcuts. Crown 8vo, Cloth (pub. 6s.), 2s. 6d. 

Contrents.—Reptiles and Snake-stones, the Common Lizard, the Sand 
Lizard, the Green Lizard, the Natterjack, Palmate Newt, the Leathery 
Turtle, the Blind Worm, the Common Snake, the Smooth Snake, the Viper 
or Adder, Great Water Newt, Giay’s Banded Newt, Amphibia or Ba- 
trachians, the Common Frog, the Edible Frog, the Common Toad, Common 
Smooth Newt or Eft, the Hawk’s-Bill Turtle, Appendix. 

Postage extra. 

H. J. GLAISHER, New and.R inder B 
London, W. 

Catalogues Post Free on application. 


PHYSICS, 

EXPERIMENTAL & THEORETICAL. 
By. R. H. JUDE, M.A. (Cantab.), B.Se. (Lond.), 

Principal of the Physical eae Rutherford Ce ollege, Newcastle-on 


And partly from the French of H. GOSSIN. 


With numerous Illustrations, Examples, and Exercises. Vol. I. demy 8vo, 


37 Wigmore Street, 


Price 12s. 6d. net. 
CONTAINING 
Part I. INTRODUCTORY (MECHANICS, HYDROSTATICS, and 
PNEUMATICS). 
Part Il. HEAT. Part III. ACOUSTICS. 
The Three Parts are also sold separately. 
-Part I., 3. 6d. net ;-Part II., 7s. 6d. net ; Part III., 2s. 6d. net. 
OPINIONS OF THE PRESS. 

‘The increasing study of science in schools has been the cause of a 
considerable crop of text-books in Elementary Physics, but there is still the 
want of a more advanced’ book on the subject. This want Dr. R. H. Jude 
has endeavoured to supply, and .|. . has, succeeded in, giving us what 
promises to be a very useful work both to teachers and students.” —Nature. 

““A very comprehensive and complete treatise, advaucing in each 
subject from carefully enunciated definitions of terms and expositions of 
principles to fairly advanced th probl - This new course 
of Physics deserves careful attention. . .. It combines many excellent 
features.” —Educational Times. 

“*The original intention of merely translating Prof. Gossin’s ‘Cours de 
Physique’ has been so far modified that Dr. Jude’s additions form by far 
the greater part of the book. . . . Some of the theoretical sections which 
he has written are particularly well done, and his experience as a teacher 
has enabled him to do good service by adequately treating many points 
which are generally slurred over or misunderstood.” — Guardian. 

_“‘ It is plain from this book that Dr. Jude is a marvellously good teacher ; 
his clear, vigorous explanations, his methods of approaching difficult points, 
his firm attack of those puzzles well known as causing haziness in the 
student's mind, are of unusual excellence ; and even more so the exercises, 
with their continual reference to matters of daily life, giving the young 
science student a direct stimulus to keep -his natural powers of obseryation 
and his acquired powers of analysis working constantly together. One does 
not often find a book so stimulating to thought in this particular direction.” — 
Saturday Review. 

“Dr. Jude has not been content merely to expound the common doctrine 
of Science, but in places has enriched the book by original researches. . . . 
Students of science have no lack of books to choose from, but treatises such 
as this, which combine the Englishman's practical knowledge, with the 
Frenchman's gift ‘of lucid exposition for the needs of learners, are rare.” — 


Scotsman, 
CHAPMAN & HALL, Limitep, London. 


THE 


QUAKER BATH CABINET 


Should be in Every Home for HOT-AIR, VAPOUR, 
or MEDICATED BATHING PURPOSES. 


Makes Clean, Healthy, Strong and Vigorous Men and Women. 


NATURE'S COMPLEXION BEAUTIFIER. 
Cures a Bad Cold with One Bath, Averts Fevers, La Grippe, &c. 


Cures the most obstinate cases of 

Rheumatism, Obesity, Neuralgia, 

La Grippe, Malaria, Catarrh, Piles, 

Dropsy, all Blood, Skin, Kidney, 
and Nervous Troubles. 


25s. each, post free, | 
Sent ready for immediate use. 


RECOMMENDED BY THE 
‘ BEST PHYSICIANS. 
Folds into 3 in. by 28 in. space ; weighs 7 lbs. 

These Health Baths should be taken by all persons, whether 
healthy or unhealthy, at least once or twice a week. They open 
the 5,000,c00 sweat pores of the skin, and force out by Nature’s 
method all the impure, poisonous matter which causes disease. 

Soap and water simply cleanse the surface or outside of the 
body, while these Thermal Baths cleanse inwardly and out- 
wardly, making the blood pure, sleep sound, skin soft, white 
and beautiful. They prevent disease. 


Descriptive (Z) Pamphlet Post Free. 


THE GEM SUPPLIES CO., 
6 BISHOP’S COURT, CHANCERY LANE, LONDON, WC. — 


Cloth. Demy 8vo. Price 128. Net. 
AN INTRODUCTION TO THE STUDY OF THE 
DIATOMACE &, 
By FREDERICK WM. MILLS, F.R.M.S. fs 
With a Bibliography by Jutian Desy, F.R.M.S. 
ContTents.—Preliminary Remarks—The Structure of Diatoms—Move- 
ment of Diatoms—Classification of the Diatomacezw, with a Conspectus of 
the Families and Genera—Modes of Reproduction—Collecting Diatoms— 
Mounting Diatoms—Microscopical Examination—How to Photograph 
Diatoms— Bibliograpby—Index. 
London : ILirre, Sons, & StuRMEy, Ltd., 3 St. Bride Street, E.C. 


CARL ZEISS, 


OPTICAL WORKS, JENA. 
London Branch : 


29 MARGARET STREET, REGENT 
STREET, W. 


MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MBASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fr , Butter-Refi for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 
lilustrated Catalogues, including new edition 

(1898) of Catalogue of Microscopes, free. Please 

state which required. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, S pes, G ters, Cathetometers, a 

Benches, &c., &c. Instruments for special purposes constructed to 

own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
1 Belmont Street, Chalk Farm Road, London, N.W. 


ConTRACTOR TO H.M. GOVERNMENT. 
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JAS. SWIFT & SON, 


MANUFACTURING OPTICIANS. 


SOLELY APPOINTED To THE A.M. Dept. 
AR OFFICE, FOR THE SUPPLY 
or Microscores. 


Patent form of Student's Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Obj jectives, Iris: Diaphragm and Oculars, 


in Case, from 
£5 5s. 


These Instruments we have supplied in 
numbers to the Schools, 
viz. St. Mary’s, St. Bartholomew's, Guy’ Ss, 
Middlesex, London, and St. Thomas’s. 

Seven Gold Medals awarded for excel- 
lence of manfacture. 


: Catalogue on Application. 
81 TOTTENHAM COURT ROAD, W. 


SECOND-HAND MICROSCOPSS. 
POWELL No. 1, | ZEISS Stand, iv.a, with Abbe 
with A 450 condenser and triple nose- 

POWELL & & LEALAND, No. Att 108: 
with Apparatus ... BAKER Model. Microscope, 
BECK British Students, 2 ag ZEISS A and D Objectives, 


pieces, #” $'’, &c. 45 108. Nose-piece, &c.. in Case £7 
A large dM Ky of Second-hand | ROSS Binocular, with Appar- 
Objectives by the best makers. | atus, Portable Case... £25 


SECOND-HAND TELESCOPES. 
COOKE Equatorial, 4-inch £50] DALLMEYER, 8-nch £450 
DALLMEY ER3f-inch,portable 
ALVAN CLARK, 8-inch £250] equatorial stand £60 


C. BAKER'S, 244 High Holborn, L 


Lenin. 


-PHCENIX FIRE OFFICE 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. 


RANCIS B. Mts Shave 
LOSSE» PAID OVER 222. 000,000 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW'S STREET, CAMBRIDGE. 


Apparatus 
for Determining 
the - 
Mechanical Equivalent 
of Heat. 


Price 
£4 10s. 


Specialities for teaching Experimental Physics. Good quality, moderat 

prices. Resistance Boxes, ingle Coils, KEYS, Galvanometers, Bridges 
tteri es, etc. 

Physical and Paysite Lists—Sixpence, Post free. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutrer, therefore no Flickering. Superb Mechanism, 
The Moto-Phote Camera for taking the Pictures. Illustrated Lists, ad. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature = Lantern constructed for B. J. MALpEn, Esq. ; 
success. New “eee Microscope. Science Lanterns for io 
ificent Results. Docwra Triple, 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 


FRANCIS RAVENSCROFT, Manager. 


month) on the Three Years’ System. Lists free o 


a "25 per cent. Discount for Cash, or 14/6 = month (second- ee 10/6 per 
BORD s PIANOS C. STILES. & CO., 40 & 42 Southampton Row, London, W.C. 
PIANOS EXCHANGED. 


These magnificent Pianos for Hire on the Three Years’ er at 
advantageous prices and terms. Lists and particulars free of 
BECHS I EIN PIANOS CHAS. STILES & CO.,.40 & 42 Southampton Row, 
LONDON, w.c. 


“OPTIMUS ” CANTILEVER ENLARGER. 


Incandescent t Gas, This already popular model 

7s. 6d. extra. is finished in a very superior 
and practical style. The lamp 
gives a brilliant and even light. 
The optical system is through- 


Fe: out the best. Zhe Lens will 

qe be found to give a very flat 
field and good marginal defini- 
tion. 


* Suirep ror Pocxer 
CAMERA NEGATIVES. 


Diam. of Condenser ... *g4in. sin. in. roin. 


Price, no Front Le: 62/- le 
Covering Plates ... 44x 64X43 X 


Catalogue POST FRE 


“OPTIMUS” MACIC LANTERNS TERE 


Each Lantern is efficient for Exhibitions. 
The Lens gives =~. definition, being a 
superior Achromatic Photographic Combin- 
ation, with — and Pinion, compound Con- 
denser of . diameter. Each has 3-wick 
Refulgent ap, and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making a 
thoroughly practical instrument, and really good vee = wo £2120 


Russian Iron Body, Brass Sliding Tubes (Educational)... .. 3 3 0 
(College)... 2 80 


Do. do. 
PERKEN, SON & RAYMENT, LONDON. 
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TAN GUINNESS, Madame ADELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, Lane, 
ay Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern ( 
vings, 6d. ; Postage, 34. st of 300 Lecture jence Su 
Views he, 64.3, Posiage ad. Pamphiets Free, WG. HUGHES, 
Brewster House, 82 Mortimer Road, Kingsland, N. 
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NATURE RE-ISSUE or 


SOWERBY’S ENGLISH BOTANY. 


THIRD EDITION: WITH SUPPLEMENT. 


THIRTEEN VOLUMES. 


CONTAINING a DESCRIPTION and a HAND- 
COLOURED LIFE-SIZE DRAWING OF 
EVERY BRITISH PLANT. 


PUBLISHERS’ PRICES. 
Cloth Binding .. .. ... £25 0 O 


Half-Morocco ... = £2710 O Vot. III.—All the Plants ranked under the orders Legumin- 
iferze and Rosacez. 

BY INSTALMENT. Vou. IV.—AIl the Plants ranked under the orders Lythracez, 

(TO-DAY.) Onagraceze, Cucurbitacez, Grossulariacez, Saxi- 
fragaceee, Umbelliferee, Araliaceze, Cornacee, Loranthacee, &§ 

inding £16 16 0 Caprifoliaceze, Rubiaceze, Valerianacez, and Dipsacez. 
— rig ie +. £1919 0 VoL. V.—AIl the Plants ranked under the order Composite. 
FOR CASH. VoL. VI.—All the Plants ranked under the orders Campan- 

(TO-DAY.) ulacee, Ericacee, Jasminacee, Apocynacee, Gentianacez, 


Cloth Binding ... ose . £16 0 0 
Half-Morocco ... . £19 00 


SOWERBY’S ENGLISH BOTANY. 
For over 100 years A STANDARD AUTHORITY. 


(1) Isillustrated by nearly two thousand beautiful 
hand-eoloured Plates. 

(2) Contains a technical description of each plant, with a 
popular sketch by Mrs. LANKESTER. 

(3) Is completed by an Index of over one hundred 
pages, with (a) Botanical names, (4) common English 
names, (c) Synonyms, (d@) French and German 
equivalents. 


Copies of the Book may be seen at NATURE Office, 
St. Martin’s Street, W.C. An explanatory pamphlet, 
giving specimen pages, full contents, extracts from the 
preface, with a sample illustration and order form, will be 
sent Post free on application to 


_ C. WorsFOLD, NATURE Office, 


St. Martin’s Street, London, W.C. 


CONTENTS. . 


VoL. I.—All the Plants ranked under the orders Ranuncu- 
Berberidaceze, Nymphzeaceze, Papaveraceze, and Cruci- 
ere. 


Vo. II.—All the Plants ranked under the orders Resedacex, 
Cistaceze, Violaceez, Droseracez, Polygalacee, Frankeniacex, 
Carophyllacee, Portulacacez, Tamariscacee, Elatinacex, 
Hypericacez, Malvacee, Tiliacee, Linacee, Geraniacex, 
llicineze, Celastraceze, Rhamnacez, Sapindacez. 


Polemoniaceze, Convolvuiacez, Solanacez, Scrophulariacez, 
Orobanchacez, and Verbenacez. ‘ 

VoL. VII.—All the Plants ranked under, the orders Labiatz, 
Boraginacee, Lentibulariacee, Primulacee, Plumbaginacex, 
Plantaginacee, Paronychiaceze, and Amarantacez. 

VoL. VIII.—All the Plants ranked under the orders Cheno- 
podiacez, Polygonacez, Eleganacex, Thymelacez, Santalacee, 
Aristolochiacez, Empetracez, Euphorbiacez, Callitrichacez, 
Ceratophyllaceze, Urticaceze, Amentiferze, and Coniferx. 


VoL. [X.—AIll the Plants ranked under the orders Typhacez, 
Araceze, Naiadacez, Alismacez, Hydrocharidacee, 
Orchidacez, Irideecez, Amaryllidacee, Diascoreacee, and 
Liliacez. ts 

VoL. X.—All the Plants ranked under the orders Juncaceze 
and Cyperacez. 

XI.—All the Plants ranked under the order Graminaceze. 

Voi. XII.—Marsiliacez, Isoetacezr, Selaginellacee, Lyco- 
podiaceze, Ophioglossacez, Filices, Equisetacez, and Characez ; 
and an Index to the whole Work. 


Vo.. XIII. (SuPPLEMENT).—Addenda to the earlier portion 
of the Work, including all the orders in Vols. I. to IV, 


THIS SPECIAL OFFER WILL 


BE SHORTLY WITHDRAWN. 


NEARLY ALL THE HALF-MOROCCO SETS ARE ALREADY SOLD. 


ORDER FORM FOR MONTHLY PAYMENTS. 


Date 
All cheques should be crossed and made payable to C. Worsfold, NATURE Office, St. Martin’s Street, W.C.- 


I enclose One Guinea as first payment for a copy of “ Sowerby’s English Botany * bound in { stale Morveses 19 Galo alk (cross 
out one of these lines), and I agree to. pay to you, or to your representative, the balance at the rate of One Guinea per month 3; my 
next pment to be on the delivery of the volumes, and my remaining payments on the corresponding day of'each month following. 

ntil such payments are complete, I engage that the Work, not being my property, shall not be disposed of- by sale or otherwise. 

I further agree that if it be found impossible for any reason to deliver the book, the return of the sum of One Guinea to me 
shall cancel this agreement. 


Residents abroad are. kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid expense and delay in forwarding cash from abroad. : 
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NOW READY. NEW EDITION. 
Crown 8vo, Cloth, price 7s. 6d. 


PROPERTIES OF MATTER. 


By Pror. P. G. TAIT, 
Author of “ Light,” ‘‘ Dynamics,” &c. 
Fourth Edition. 
work . . . is well calculated to stimulate a student's reflective 


powers, and is a very able introducticn to the study of physics.”—West- 
minster Review. 


NOW READY. Crown 8vo, Cloth, price 1s. 6¢. net. 


NEWTON’S LAWS OF 
MOTION. 


By Pror. P. G. TAIT, M.A., Sec.R.S.E., 


Author of “‘ Light,” “ Properties of Matter,” and ‘‘ Dynamics.” 


From the Scotsman.—“ It should prove of considerable service to students 
in enabling them to obtain a mastery of the rudiments of their subject.” 
From Literature.— It is something more than a text-book, and its 


author's name is a guarantee of its value.” 


NOW READY. PRICE 16s. net. 
Cheap Issue in one handy volume, Demy 8vo, Cloth, 1232 pages. 


A DICTIONARY OF BIRDS. 


By ALFRED NEWTON, M.A,, F.R.S., 


Professor of Zoology and Comparative Anatomy in ne dune of 


Cambridge. 
Assisted b Bans GADOW, F.R.S. With Contributions from RICHARD 
LYDEK , B.A., F.R. s., CHARLES S. ROY, M.A., F.R.S., and 


ROBERT W. SHUFELDT, M. D. 
Containing 340 Illustrations and a Map. 


“‘ The most comprehensive review of the subject of ornithology extant, 
and in it will be found a concise summary on most of the important works 
of crnithology from the earliest times." —Nature. 


In Demy 8vo, Boards, price 3s. 6d. net. 


A CLASSIFICATION OF 
VERTEBRATA, 


RECENT AND EXTINCT. 
With Diagnoses and Definitions, a Chapter on 
: Geographical Distribution, and an 
Etymological Index. 
By HANS GADOW, M.A., Ph.D., F.R.S., 
Strickland Curator and Lecturer on Zoology to the University, Cambridge. 


“*It is a book—it need hardly be said—for the student ; it is simply a list 
of the principal og of back-boned animals, with just as much 
definition as is needed. It may be regarded as an exceedingly concentrated 
extract of a full text-book of the vertebrates.” —7he Daily Chronicle. 


Demy 8vo, Cloth, price 18s. net. 


ZOOLOGY OF THE 
INVERTEBRATA. 


A Text-Book for Students. 
By A. E. SHIPLEY, M.A., 


Fellow and Assistant Tutor of Christ's College, and Demonstrator of 
parative Anatomy in the University of Cambridge. 
Illustrated with 263 
“In classification, Mr. Shipley is The book 


is well illustrated, well indexed, and conveniently arranged.” —Natural 
Science. 


A. & C. BLACK, SoHo SQUARE, LONDON, W. 


SCOTTISH PROVIDENT 
INSTITUTION. 


Heap Orrice: 6 St. Andrew Square, EDINBURGH. 
MUTUAL ASSURANCE with MODERATE PREMIUMS. 


More than one half of the Members who died during the 
Septennial period were entitled to Bonuses which, not- 
withstanding that the premiums do not as a rule 
exceed the non-profit rates of other Offices, were on 
the average equal to an Addition of about 50 per cent. 
to the Policies which participated. 


The SURPLUS at last Division was £1,423, 000. 


Examples of Premium for £100 at Death, with Profits. 


| AGE. | 30* | 35 | 40 45 60 | 65 

Durixc Lire,|£2 16 £2 610|£2149 £3 59 £4 17/4511 
25 Payments, 2180| 217 9/346 3140 487| 5611 
15 Pavmenrs,, 3121| 318 458 4162 5118 691) 


A pe of 30 may secure £1000 at death by a yearly payment, 
during ti ife. 0 of £20 15s., which anh in many Offices secure (with profits) 
£800 only. Or he may secure £1000 by 25 papunenap of £26 10s., deing 
thus free of payment before age 55. 


ACCUMULATED FUNDS, £11,000,000. 
Prospectus, with full information, on application. 


LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
J. Murr Leitcu, Secretary. 


IMPROVED D’ARSONVAL 


GALVANOMETERS. 


PRICES 
£ 1 0-0-0 for 
AND DEFLECTIVE, 
£4-10-0 ZERO, 


LIBERAL DISCOUNTS. 


or 
BALLISTIC 
WORK. 


Write for Price List and Particulars of Potentiometers 
Galvanometers, Electrical Thermometers, Experi- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 


THRIPLANDS,’ 
Laboratory | LONDON, W. 
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QUARTZ FIBRES. 


We are now making QUARTZ 

FIBRES about 40 cm. long, 

capable of supporting a weight 

of 50 grammes. These are espe- 

cially suitable for suspending 
heavy magnets. 


Price of Box containing 6 of these Fibres, 


£1 0 0 


FIBRES SUITABLE FOR 
GALVANOMETER SUSPENSIONS. 


(In Box containing 6 Fibres 16 cm. long - 5 0 
” ” 40 , - 10 O 

SCIENTIFIC INSTRUMENT CO. 

CAMBRIDGE. 


SCIENTIFIC 
GLASS BLOWERS 


AND 


— Manofacturers of Chemical 
:| |= — and Physical Apparatus. 


PATENT DOUBLE 
SURFAGE CONDENSER 


Extremely Small and Light, 
Great Efficiency. 
PARTICULARS OF ABOVE AND PRICE 
LISTS OF APPARATUS ON 
APPLICATION TO 


148 HIGH HOLBORN, 
LONDON, W.C. 


Now Ready, large post 8vo, cloth, 6s. 
THE 


EVOLUTION OF GEOGRAPHY. 


A Sketch of the Rise and Progress of Geographical , 


Knowledge, from the Earliest Times to the First 


Circu: vigation of the Globe. 
By JOHN KEANE. 
WITH 19 MAPS, AND SEVERAL ILLUSTRATIONS. 


London: EDWARD STANFORD, 26 and 27 Cockspu 
Street, S.W, 


Geographer to the Queen. 


MR. SPENCER’S NEW VOLUME 
Will be issued immediately, 8vo, Cloth, price 18s. 


THE PRINGIPLES OF BIOLOGY. 


‘VOLUME II. 
Revised and Enlarged Edition. 
By HERBERT SPENCER. 
London: WILLIAMS & NORGATE, 14 Henrietta Street, W.C. 


For Photography, Unsurpassed ofr fine definition. 


[enses 


TAYLOR, TAYLOR, & HOBSON, 
Stoughton Street Works, Leicester; 
and 18 Berners Street, London, W. 


NEV MODEL. 


PORTABLE 
EQUATORIAL 
MOUNTING 


For 3’ or 34” 


TELESCOPES. 


ation Axis, Quick and Slow Motion, in 


Right Ascension. — 


Latitude Adjustment, Clamp for Declin- 


eS MOUNTING with Divided Circles and Stand 
tted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3 Telescope, £25. 


ILLUSTRATED CATALOGUE GRATIS. 


H. STEWARD, 


OPTICIAN, 
406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 
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MACMILLAN & CO.’S SCIENCE CLASS BOOKS. 


ADAPTED TO THE SOUTH 
1.—PRACiICAL PLANE & SOLID GEOMETRY. 


Practical Plane and Solid Geometry. By J. HARRISON, 
M.Inst.M.E., &c. Instructor in Mechanics and Mathe- 
matics, and G. A. BAXANDALL, Assistant Instructor Royal 
College of Science, London. Part I. ELEMENTARY. 25. 6d. 
Part II. ADVANCED. 45. 6d. 

Test Papers in Practical Plane and Solid Geometry. Ele- 
mentary Stage. By GEORGE GRACE, B.Sc. (Lond.). 
24 Tests printed on Cartridge Paper. 2s. 


IIl.—BUILDING CONSTRUCTION. 


Build Construction for Beginners. By J. W. RILEY, 
Rochdale Technical School. 2s. 6d. 


V.—MATHEMATICS. 


An Elementary Course of Mathematics. Comprising Arith- 
_metic, Algebra, and Euclid. By H. S. HALL, M.A., and 
"F. H. STEVENS, M.A., Masters of the Military Side, 
Clifton College. 2s. 6d. 

Graduated Test Papers in Elementary Mathematics. By 
WALTER J. WOOD, B.A. ts. 


Practical Mathematics. By F. CASTLE, M.I.M.E. 3s. 6d. 


VI.—THEORETICAL MECHANICS. 
Mechanics for Beginners. By W. GALLATLY, B.A. 
Mechanics for Beginners. By B. LOCK, 

Part I. Mechanics and Solids. 6d. 
Hydrostatics a Beginners. W. SANDERSON, 

25. 4 


M.A. 
Vil.—APPLIED MECHANICS. 


Lessons in Applied Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., andJ. H,. SLADE. 55. 6d. 


Vill.—SOUND, LIGHT, AND HEAT. 
Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc., Inspector of Science Schools under the 
Science and Art Department. 25. 6¢. 
Heat “=e Advanced Students. By E. EDSER, A.R.C.Sce. 


Easreiocs in Practical Physics for Schools of Science. , By 
Prof. R. A. GREGORY and A. T; SIMMONS, B.Sc. 
(Lond.), In two parts, Part I. First Year’s Course. 2s. 
Part II. 2s. 

Elementary Physics. By BALFOUR STEWART, F.R.S. 
New Edition, thoroughly Revised. 4s. 6d. Questions. 2s. 


IX.—MAGNETISM AND ELECTRICITY. 
Electricity — - etism for Be ers. By F. W. SAN- 
DERSON, s. bd, 
Magnetism for Beginners. By H. E. 
ADLEY, B.Sc. (Lond.). 2s. 6d. 


Elemen Lessons in Electricity and Magnetism. By 
Prof, SI VANUS P. THOMPSON, F.R.S, New Edition. 


4s. 6d. 

X. & XI.—CHEMISTRY. 
INORGANIC CHEMISTRY—THEORETICAL. 
Chemistry. for Beginners. By Sir HENRY ROSCOE, 
F.R.S., acteed by J. LUNT, B.Sc. New Edition, 

revised. 2s. 6d, 
The Elements of Chemistry. By Prof. IRA REMSEN. 
2s. 
anie Chemistry for Advanced Students. Sir H. 
SCOE, F.R.S., and Dr. A. HARDEN. 4s. 6d. 


KENSINGTON SYLLABUSES. 
& 


Chemical Problems. By Prof. T. E. THORPE, F.R.S. 
With Key. 2s. 
Chemical Arithmetic. By S. LUPTON, M.A. With 1200 


Problems. 45. 6d. 
Chemistry. By Prof. IRA REMSEN. 6s. 6d. 


INORGANIC CHEMISTRY—PRACTICAL. 

Schools of Science. By S. PAKRRISH, 
B.Sc., A.R.C.S. (Lond.), with Introduction by Dr. 
FORSYTH. 2s. 6d. 

Practical + Chemistry. By G. S. TURPIN, M.A., 


D.Sc. 25. 

Practical A Chemistry for Advanced Students. By 
CHAPMAN JONES, F.IL.C., F.C.S. 2s. 6d. 

The Junior Course of Practical Chemistry. By F. JONES, 
F.C.S. 2s. 6d. The New Edition of this book covers the 


Syllabus of the South Kensington Examination. 


ORGANIC CHEMISTRY—THEORETICAL. 


c Chemistry for Beginners. By G. S. TURPIN, 
-A., D.Sc. 2s. 6d. 
Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 


Xil.—GEOLOGY. 


| ae Beginners. By W. W. WATTS, M.A., F.G.S. 
2s. 6d. 


XIV.—HUMAN PHYSIOLOGY. 


Physiology for Beginners. By Sir MICHAEL FOSTER, 
K.C.B., and Dr. L. E. SHORE. 2s. 6d. 

Physiolo; * for Advanced Students. By A. STANLEY 
KENT, M.A. (Oxon.). (Jn preparation. 
Lessons in Elementary Physiology. By the Right Hon. 
T. H. HUXLEY, F.R.S. 4s. 6¢. Questions. Is. 6d. 


XVIl.—BOTANY. 
Botany for Beginners. By ERNEST EVANS, Burnley 
Technical School. 2s. 6d. 


XIX.— METALLURGY. 


A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 
Principal of the School of Metallurgy, Birmingham and 
. Midland Institute. 35. Questions. Is. 


XXIII.—PHYSIOGRAPHY. 


tal Science (Section I. Biter, ae By Prof. 
A. GREGORY and A. T. B.Sc. 2s. 62. 
Physiography for Beginners. By A. T. SIMMONS, B.Sc. 


Advanced Students. By A. T. SIMMONS, 
B.Sc. 


in Astronomy. By Sir NORMAN 
LOCKYER, K.C.B. New Edition. §s. 6d. This book 
contains all the Astronomy required for the Advanced and 
Honours Stages. 


XXIV.—THE PRINCIPLES OF AGRICULTURE. 


Agriculture for Beginners. By A. J. COOPER, Harris 
Institute, Preston. [Jn preparation. 
Lessons in the Science Practice. 

By H ANN ER, F.C.S. 35. 


XXV.—HYGIENE. 


ere for Beginners. By E. S. REYNOLDS, M.D. 


Handbook of Public Health and Demograph By E. F. 
WILLOUGHBY, M.B. New and Revised 


MACMILLAN AND, CO, LIMITED, LONDON. 
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MACMILLAN & NEW BOOKS. 


VOLUME II, NOW READY, 


THE SCIENTIFIC MEMOIRS 


THOMAS HENRY HUXLEY. 


Edited by Prof. Sir MICHAEL ae i TT and Prof. E. RAY LANKESTER, 


In Four Volumes. Vol. L., 255. net. Vol. II. With Portrait. Super Royal 8vo, 30s. net, 
*.* Sold in Sets only. 


THE WAR IN SOUTH AFRICA, 
A HISTORY OF THE BRITISH ARMY. 


By the Hon. J. W. FORTESCUE. 


First Part.—To the Close of the Seven Years’ War. In Two Vols. With numerous Maps and Plans. 8vo, 36s. net. 
DAILY NEWS.—*‘It is sound, admirable workmanship, a book for which every reader of the nation’s history will heartily 
thank its author.” 


Third Edition, with a new Prefatory Chapter, dealing with the events which have induced the 
present Crisis. 


IMPRESSIONS of SOUTH AFRICA. 
By the Right Hon. JAMES BRYCE, M.P. 


With Three Maps, and with the Text of the Transvaal Conventions of 1881 and 1884. Crown 8vo, 6s. 


SOUTH AFRICA OF TO-DAY. 


By Captain FRANCIS YOUNGHUSBAND, C.1.E., 
Indian Staff Corps, late Special Correspondent of the Zimes in South Africa. With Illustrations. Demy 8vo, 8s. 6d. net. 


HIGHWAYS AND BYWAYS SERIES NEW VOLUME. 


HIGHWAYS AND BYWAYS IN YORKSHIRE. By Arruur H. Norway. 


With Illustrations by JosEPpH PENNELL and HuGH THOMSON. Extra crown 8vo, gilt top, 6s. 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James WALKER, D.Sc., 


.» Professor of Chemistry in University College, Dundee. 8vo, 10s. net. 
SECOND EDITION NOW READY. 


A HANDBOOK OF GOLD MILLING. By Henry Louis, M.A., Associate of 


the Royal School'of Mines, &c. Crown 8vo, Ios. net. 
SOUTH AFRICA.—* For a reasonably priced handbook on gold milling, we know no better one than this. . . . The book 
should become the ade mecum of either the student or the practical working man.’ 


THE STEAM ENGINE AND GAS AND OIL ENGINES. A Book for the 
use of Students who have time to make Experiments and Calculations. By JOHN PERRY, D.Sc., F.R.S., Professor of 
Mechanics and Mathematics in the Royal College of Science. Illustrated. 8vo, 75. 6d. net. 

INDUSTRIES AND IRON.—“ It will be obtained by all those entering for the Science Examination, but it should be in 
the hands of all young men serving their apprenticeship to the construction of steam engines. . . . The figures in the text are 
very good. There is a good index, and the text is interspersed with exercises which fix the ideas in the mind.” 


SOCIAL LAWS. An Outline of Sociology. By G. Tarp. Translated from the 
French by HOWARD C. WARREN, with a Preface by JAMES MARK BALDWIN. Globe 8vo, ss. 
SECOND EDITION, RE-WRITTEN AND ENLARGED. 
DEVELOPMENT AND CHARACTER OF GOTHIC ARCHITECTURE, 


a —— CHARLES HERBERT MOORE. With 10 Plates in Photogravure and 242 Illustrations in the Text. 
vo, 18s, net 


EUCLID'S ELEMENTS OF GEOMETRY. Edited for the use of Schools by 


CHARLES SMITH, M.A.,and SOPHIE BRYANT, D.Sc. Globe 8vo. Book I., 1s.; Books I. and II., 15. 6d. ; 
Books I.-IV., 3s. 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN & CO.'S BOOKS FOR STUDENTS OF ZOOLOGY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, M.A., anp A. E. SHIPLEY, M.A. 
TO BE COMPLETED IN TEN VOLUMES. 8voO. PRICE 17S. NET EACH. 
NEW VOLUME JUST PUBLISHED. VOLUME VI. 


INSECTS. 


Part Il. Hymenoptera continued (Tubulifera and Aculeata), Coleoptera, Strepsiptera, 
Lepidoptera, Diptera, Aphaniptera, Thysanoptera, Hemiptera, Anoplura. 


By DAVID SHARP, M.A. Cantab., M.B. Edin., F.R.S. 


WoRMS, LEECHES, &c. 
VOLUME II. 


Flatworms. By F. W. GAMBLE, M.Sc. Vict., Owens College. 
Nemertines. By Miss L. SHELDON. Threadworms, 
&c. By A. E. SuipLey, M.A.. Rotifers. Professor 
Marcus Harroc, M.A., D.Sc. Lond. Polychaet 
Worms. By W. BLAXLAND BENHAM, D.Sc. Lond., 
Hon. M.A. Oxon. Earthworms and Leeches. By 
F. E. Bepparp, M.A. Oxon., F.R.S. Gephyrea, &c. 
By .A. E. Suiptey, M.A. Polyzoa. By S. F. 
Harmer, M.A. 


SHELLS. 
VOLUME IIL. 
Molluscs and Brachiopods. By the Rev. A. H. Cooke, 
M.A., A. E. SHIPLEY, M.A., and F. R. C. REEpD, M.A. 


INSECTS & CENTIPEDES. 
: VOLUME V. 
Peripatus. By ApAM SepGwick, M.A., F.R.S. 
pods. By F. G. Sinciarr, M.A. Insects. Part I. 
By Davip SnHarp, M.A.,, Cantab., M.B., Edin., F.R.S. 


BIRDS. 
VOLUME IX.. - 
By A. H. Evans. With numerous Illustrations by G. E. Lope. 


*,* The- remaining five volumes, dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.); 
SPIDERS, SCORPIONS, and CRUSTACEA; FISHES and THEIR KINDRED; AMPHIBIA and REPTILES; and 


MAMMALS, are all in active preparation, 


A TEXT-BOOK OF ZOOLOGY. By T. Jerrery Parker, D.Sc., F.R.S., Professor 
of Biology in the University of Otago, Dunedin, N.Z., and WILLIAM A. HASWELL, M.A., D.Sc., F.R.S., Professon 
of Biology in the University of Sydney, N.S.W. In Two Vols. With Illustrations. -Medium 8vo, 36s. net. 


A COURSE of INSTRUCTION in 


ZOOTOMY. Vertebrata. By Professor T. JEFFERY 
PARKER, F.R.S. With Illustrations. Crown 8vo. 8s. 6d. 


A TEXT-BOOK of COMPARATIVE 
ANATOMY. By Dr. ARNOLD LANG, Professor of Zoo- 
logy in the University of Ziirich. With Preface to the 
English Translation by Dr. Ernst HAECKEL. Translated 
by Henry M. BERNARD, M.A, Cantab., and MATILDA 
BERNARD. Vols. I. and IT. (completing the Invertebrates). 
8vo. 175. net each. 


‘LESSONS in ELEMENTARY AN- 
ATOMY. By ST. GEORGE MIVART, F.R.S. | 


Feap. 8vo. 6s. 6d. 


ELEMENTS of the COMPARATIVE 
ANATOMY OF VERTEBRAP§S. Adapted from the 
German of Professor WIEDERSHEIM. By Professor W. 
NEWTON PARKER. With additions by the Author and 
Translator. 270 Woodcuts. Medium 8vo. Second Edition. 
12s. 6d. net. ' 


The STRUCTURE of MAN: An IN- 
DEX to his PAST HISTORY. By Prof. WIED- 
ERSHEIM. Translated by H. and M. BERNARD. 
The Translation, Edited and Annotated, and a Preface 
written by Professor G. B. Howes, F.R.S. With 105 
Figures in the Text. 8vo. 8s. net. 


An INTRODUCTION to the OSTE- 
OLOGY OF THE MAMMALIA. By Sir WILLIAM 


HENRY FLOWER, F.R.S., F.R.C.S. Illustrated, | 
Third Edition. Revised with the assistance of HANs | 


Gapow, Ph.D. Crown 8vo. Ios. 


ESSAYS ON MUSEUMS AND 
OTHER SUBJECTS CONNECTED with NATURAL 
HISTORY. By Sir WILLIAM HENRY FLOWER, 
K.C.B., D.C.L., D.Sc. Demy 8vo. 125, net. 


MACMILLAN AND CO., LIMITED, LONDON. 


A TREATISE on COMPARATIVE 
EMBRYOLOGY. By the late Prof. F. M. BALFOUR, 
M.A., F.R.S.° In two Vols. Second Edition. Medium 
8vo. Vol. I. 18s. Vol. II. 21s. 


The ELEMENTS of EMBRYOLOGY. 
By Sir MICHAEL FOSTER, K.C.B., M.D., F.R.S., 
and the late Prof. F. M. BALFOUR, F.R.S. Second 
Edition, revised. Edited by A. S—pGwick, M.A., and 
W. Hearse, M.A. Illustrated. Crown 8vo. tos. 6d. 


FISHES, LIVING and FOSSIL. An 
Outline of their Forms and probable Relationships. By 
BASHFORD DEAN, Ph.D. Instructor in Biology, 
Columbia College, New York City. 8vo. 10s. 6d. net. 


The NATURAL HISTORY of the 
MARKETABLE MARINE FISHES of the BRITISH 
ISLANDS. By J. T. CUNNINGHAM, M.A. With 
Preface by E. Ray LANKESTER, F.R.S. Illustrated. 
Medium 8vo. 7s. 6d. net. 


A TEXT-BOOK of ENTOMOLOGY, 


including the Anatomy, Physiology, Embryology and 
Metamorphoses of Insects, for use in Agricultural and 
Technical Schools and Colleges, as well as by the working 
Entomologist. By ALPHEUS S. PACKARD, M.D., 
Ph.D., Professor of Zoology and Geology, Brown Univer- 
sity. Medium 8vo. 18s. net. 


NATURAL HISTORY of AQUATIC 
INSECTS. By L. C. MIALL, F.R.S., Professor of 
Biology in the Yorkshire College, Leeds. — Hlustrated. 
Crown 8vo. 


ORIGIN AND METAMOR- 


PHOSES of INSECTS. By Sir JOHN LUBBOCK, 
| F.R.S. With Illustrations. 3;. 6d. [Nature Series. 
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CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN, & CONNOP F.S. PEROWNE,. 


A Cruise to the WESTERN MEDITERRANEAN. ° 


TiLBuRY, LIsBoN, TANGIER, GIBRALTAR, ALGIERS, PALMA, 
MARSEILLES, 


A FOURTEEN DAYS’ GRUISE FOR £11 11s. AND UPWARDS. 
A Cruise to the EASTERN MEDITERRANEAN. 


(Return ticket to MARSEILLES included. ) 
MARSEILLES, SYRACUSE, P1R®Us (for Athens), 
a JAFFA (for Jerusalem), ALEXANDRIA, 
MALTA, NAPLEs, MARSEILLES, 

A THIRTY-FIVE DAYS’ CRUISE FOR £36 15s. AND UPWARDS 
S.Y. ARGONAUT. Tonnage, 3254; h.-p., 4000. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, pw Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormipbora (preserved) ; Leptoplana ; ; Lineus, Amphiporus; Nereis, 
Aphrodite, — Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellinz, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scylliam, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


THE MOST NUTRITIOUS. 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion, and | 
all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


WATKINS & DONCASTER, 


NATURALISTS, 


~ AND MANUFACTURERS oF. 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL B, 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


m_ Call or send for detailed Catalogue (66 -pp.), Post free on 
application. 
N.B. Excellence and Wy of Cabinets and 
Appara references are permitted to distinguished 
Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON. W.C. 


(Five Dons from Cross.) 


CABINETS 


ENTOMOLOGICAL AND ALL BRANCHES OF NATURAL HISTORY. 
J. T. CROCKETT & SON are ACTUAL MAKERS. 


Great advantages in dealing direct with them. 
ALL BEST WORK. ESTIMATES GIVEN. 
’ SEND for Pull DETAILED PRICE LIST BEFORE ORDERING ELSEWHERE. 
7a PRINCES STREET, CAVENDISH SQUARE, LONDON, W 
Factories: 34 Riding House Street and Ogle Street, W. 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. ~— 
Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 
300 Minerals in Cabinet, £4 45. ; 400 do., £5 125. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 


| 78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 


Mineralogists, &c., 


| To Science and Art Department, British, Indian and Colonial 


Museums, &c. 
NOVELTIS and EMS and PRECIOUS 


Mineral Specimens for Museums, J, Collectors, and a 


Rock Specimens and ae Sections of Rocks and Minerais 


order. 
| NEW AND VALUABLE MINERAL. SPECIMENS CONSTANTLY 


VING. 
| Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTaLoGuEs AND Lists Free. 


NO TICE. — Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
Yearly . 


Half- yearly 
Quarterly 


The telegraphic address of NATURE is “PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column 
Per Line after 
One Eighth Page, or Quarter Column . 
Quarter Page, or Half a Column 
Half a Page, or a Column 
Whole Page . . 
* The first line being in heavy igpe is charged tue as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


| 
| 
a 
1. 
x 
ma 
| 
or 
R, 
um 
i 
| 
| 
nd . 
| 
\n 
By 
5H 
ith a 
ed. 
ind 
ind 
ing 
D., 
of 
ed. 
R- 
a 


xliv NATURE 


[ NovEMBER 23, 1899 


THe & G.” GAMERAS 


FOR HAND AND TRIPOD. 


In all sizes up to 7 x 5in. For Plates, Cut Films or Film | 
in Spools. 
A Series of High-Class Instruments for SERI0US WORK, em- | 
bodying every New Advance in Photography. | 

Prices from £13 to £50. 
Have been in Constant Use FOR EIGHT YEARS in all | 
Parts of the World. | 
| 


“N. & G.” Camera, open, to show Fittings and Movements. 


TRIPOD CAMERAS, 
SURVEYING CAMERAS, 
and very Small and Light 
POCKET CAMERAS 
for Travellers and Field Naturalists. 
SPECIALITY : CompLete Ovutrits for Scientific Expedi- 
tions and Special Research. 
Catalogues and @stimates free on application. 
Lenses, Kinematographs, Lanterns, and all Photographic 
Accessories and Materials. 


NEWMAN & GUARDIA, Ltd.,, 
90 & 92 Shaftesbury Avenue, London, W. | 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &, 
IS SOLE MAKER OF THE 
NEW PATENT 


“WATERIN” 
MOUN" .'N ANEROID 
BAKOMETER. 


The Barometer that all the World 

has been waiting for, and the only 

Aneroid that canbe thrown in and out 

of action as required, and which, when 

out of action, is absolutely impervious 

to the influence of variations in at- 

mospheric pressure. Travellers and 

Surveyors will now be able to ascertain 

correct altitudes owing to the mar- 

vellous accuracy of this Instrument, 

which is described at length by Mr. 

Wuymper, the distinguished Alpine 

climber, in the “* Times” of Dec. 17, 

1898. In 65 readings taken between 

= 1227 and 10,289 feet above the sea, the 

4 mean error ascertained by comparison 

with the Mercurial Barometer was never so much as o*r of an inch. He 

says: “‘ Extraordinary results may be obtained from Watkin’s Mountain 

ae ta in observations made for altitude, and in determining differences of 
evel. 

“It is beyond doubt a wonderful instrument,” &c. (Press). 


It is made in Aluminium for lightness, in either 3-inch or 4}- 


' inch sizes, with Sling Leather Case, and supplied at the follow- 
| ing prices:—Scale to 5000 feet, 
| £5. 10s, To 15,000 feet, £5 15g, To 20,000 feet, £6, 


£5 5s, To 10,000 feet, 


-B,—Orders will be executed for this Instrument strictly in 


_ the rotation in which they are received. 


Full particulars on application. 


OPPOSITE THE BRITISH MUSEUM. 


THACHER AY HOTEL 


PERANCB), 


GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 


Telegraphic Address: ‘*‘ THACKERAY, LONDON.” 


and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 


Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 
ESMOnN D HOTEL 
(TEMPERANCB), 

MONTAGUE STREET, RUSSELL SQUARE. 


Tuts Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exceptior- 


ally ws Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 


elegraphic Address: ‘‘ TRUSLOVE, LONDON.” 


Proprietor—J. TRUSLOVE. 


To SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, ano otuers. 


TWIN-LENS HAND CAMERAS ARE NECESSITIES. 5 


A RTT Ss 


The Smallest Twin-Lens Hand | , It measures only 5} by 6 by 6} in. and weighs 4lbs.. & 


Camera in the World. 


ncluding three slides, two lenses, and shutter. 


It is made of the very finest mahogany, carefully covered in Morocco leather, and is fitted with a full-size 
finder and an ordinary foonnsing screen in addition, so that it is not only the most practical hand 


camera, but an equally useful stand ditto. 


Changing Box, holding 12 plates or 20 films ; a pair of “* Black Band” Rapid Euryscope Lenses, working at //5°6; 


here are three Double Dark Slides, of excellent make and design, ora § 


and a Thornton-Pickard Shutter, with Time and Instantaneous movements and speed regulator, which can be 
removed at will. There is a strap for carrying the Camera round the neck when in use, so as to leave the hands at 


liberty. 


Taking Pict 4) by 34. 
Costs £14 14s. inclusive in 5 by 4 and 4-plate sizes, 


SOLID LEATHER CASE, WITH LOCK, KEY AND HANDLE, 25s. EXTRA. 
FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 


THE STEREOSCOPIC COMPA NWT 
106 and 108 REGENT STREET, W., and 54 Cheapside, E.C. 


___ CATALOGUE FREE. _ 


Prinied Ly KicHARD CLAY AND SONS, LimireEp, at 7 & 8 Breaa Street Hill, Queen Victoria Street, in the City ot London and publishea by MACMILLAN 
AND Co., Lim:rep, at St. Martin’s Street, London, W C., and Tue Macmittan Company, 66 Fifth Avenue, New York.—Tuurspay, Nov. 23, 1599- 
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GENERAL LIBRARY, 
UNIV. OF MICH, 


DEC 18 1899 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1570, VOL. 61] 


THURSDAY, NOVEMBER 30, 1899. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


THE TRANSVAAL AND THE WAR. 


NEW LANTERN SLIDES. Plain Slides, rs. each. 


33 Estcourt: General View. 

54 General Symons. 

55 General Buller Embarking. 

536 General Piet Joubert. 

37 Boers Surprising a British Pro- 
vision Train. 

58 Ladysmith Camp: Serving out 
Rations to Men of the Border 
Mounted Rifles. 

59 Pietermaritzburg : General View. 


Pietermaritzburg. 

6: Hussar Advance Guard. 

62 Cape Mounted Rifles. 

63 Naval Brigade, Ladysmith. 

64 Troops on the Way to Elands- 
laagte. 

65 by ordon’s March to Elands- 

aagte. 


66 Ambulance Waggon on the Way 
to Elandslaagte. 

67 Enemy’s Shell Bursting by Gen. 
White. 

68 Devons, Manchester and Gor- 
dons Charging the Boer Guns. 

69 Advance of Gordons at Elands- 
laagte. 

70 Charge of 5th Lancers. 


| 71 C Squadron of sth Lancers 
60 Boer Prisoners on the Way to | | 


among the Boers. 
72 Tapping the ‘lelegraph Wires. 


73 Charge of Cavalry at Bester's | 


Farm. 
74 toth Hussars Steaming out of 
Liverpool. 
“Three Cheers for the Queen.” 
Her Majesty Inspecting the 
Household Brigade at Windsor. 


This List will be added to as the War proceeds. 


THE TRANSVAAL WAR FUND. 


By special arrangement with the Daily Mail, Lantern Slides of by cad s 


War Poem, ‘‘The Absent-minded Beggar,” and Caton Woodville’s Il 
tion, “The Gentleman in Khaki,” are published by Messrs. Newton & | 


stra- 


Co, at 5s. each. 45. of this amount will be paid to the 


“DAILY MAIL” 


WAR FUND. 


Messrs. NEWTON & CO., of 3 Fleet Street, Lond on, have the Sole Right 
to make Slides from Pictures ofthe Illustrated London News ani Sketch, &c, 


BEC HK’S 


NEW 


MICROSCOPE 


THE 


“BRITISH STUDENTS.” 


emaeniiiied Stand No. 55, as 
figured, with Iris Diaphragm, 
One Eye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6”, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 


£6:8:6 


No. 55. 


R. & J. 


BECK, Ltd., 


68 CORNHILL, LONDON, E.C. 


{All Rights are Reserved. 


BROWNING’ 


“DERE ECT” 


The body is made entirely of brass and gun-metal, with rack-motion and fine 
screw adjustment. Three achromatic powers (separable) of excellent defining 
power, t-inch, 4-inch, and 4-inch ; adjusting slide-holder to stage, revolvin 
diaphragm, hand- forceps, stage-forceps, live-cage, &c. The whole onset 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c 
Price £3 15s. Od. 
New Lliustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


CHRISTMAS PRESENTS. 
NEGRETTI & ZAMBRA’S Self-Registering 


Barometers, Thermometers and Rain Gauges. 


Giving continuous Records on Charts, and only requiring attention 
once a week. 


THE LARGE SIZE BAROGRAPH, £7 10 O 
Accurate Thermometers for all purposes. 
** Special” Illustrated Price List of Instruments, suitable 
Presen's, free by post to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Brancites —45 CoRNHILL, and 122 REGENT STREET. 
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THE DAVY-FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 
DIRECTORS : 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 
Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 

This Laboratory was founded by Dr. Ludwig Mond, F.R.S., as a 
Memorial of Davy and Faraday, for the purpose jo Rare. Tog by original 
research, the development and extension of Chemical and Physical Science. 

The Laboratory is open free of charge to Workers of either sex, and any 
nationality, prosecuting individual investigations ; and the extensive collec- 
tion of Physico-Chemical Apparatus presented by the Founder is available 
for their use, together with such materials, chemicals, electricity, &c., as 
the Directors may authorise. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Science Classes with Practical Work. 


| DAY AND EVENING CLASSES for University of 


London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 


| EVENING CLASSES in all stages for Science and Art 


Department Examinations. 

HIGHLY-EQUIPPED LABORATORIES. 
Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 

Prospectus free. Calendar 6d. (Post 8d.) on 
application to Secretary. 


Assistants and a trained mechanician are attached to the Laboratory to 
aid Workers in the prosecution of their researches. 

All persons desiring to be admitted as Workers must send evidence of 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. 

Michaelmas Term.—Monday, October 2, toSaturday, December 16. 
Lent Term.—Monday, January 8, to Saturday, Apri! 7. 
Easter Term.—Monday, April 30, to Saturday, July 28. 

Forms of Application can be had from the Assistant SECRETARY, 

Royal Institution. Albemarle Street, W. 


BACTERIOLOGY. 
BACTERIOLOGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON. 


Director: PROF. CROOKSHANK. 
The Laboratories are open daily for Instruction and Research from 
1oa.m.to5 p.m. For Syllabus of Classes apply THe SecRETARY. 
For Information and Advice as to the Course of Instruction to be selected, 
application must be made in writing to Pror. CkoOKSHANK, or an interview 
may be obtained by appointment. 


SPECIAL CLASSES IN JANUARY. 


Two complete Courses of Practical Instruction for Medical Practitioners, 
Veterinary Surgeons, Analysts, &c., will commence on January 8th. 

Demonstrations to the Morning Class (Dr. Newman, D.P.H.) will be 
given at 11 a.m., andto the Afternoon Class (Dr. Nasu, D.P.H.) will be 
given at 2 p.m.; three days’ work, with practical work daily in the Labor- 
atory for Tuirty Days. 

A Class for Candidates for the D.P.H. (Bacteriology) will commence on 
January 8th at 10 a.m., and a Time Table arranged to suit the convenience 
of the Class. 

A Class in Clinical Bacteriology, consisting of Demonstrations with 

ractical work, will commence on Wednesday, January roth (2 to 3.30), and 
held on successive Wednesdays for six weeks. 


B.A. ano B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION | 


on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. 7. Cuarveston B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery lane. London, W.C. 


Telegrams—*‘ Tunzelmann, London.” 
THE GENERAL ENGINEERING 
COMPANY, LTD., 
2 and 4 PENYWERN ROAD, LONDON, S.W. 
G. W. pe TUNZELMANN, Managing Director. 
Mechanical, Electrical and Chemical Patents experimentally developed 
and Models constructed for Inventors. Special Machinery and Apparatus 


designed and carried out to Specification. Every description of Accurate 
work. Repetition work with all parts interchangeable. 


HHEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at any hours or 
times most convenient for worker. in CHEMISTRY, PHYSICS and 
BACTERIOLOGY. Facilities for Commercial investigations are supplied. 
Furnaces and powerful Electrical Currents can be used. 

The Fees are at rate of £3 3s. for one month (five days a week, six hours 
aday). Apparatus supplied free. 

Private Laboratory, $4 14s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Apparatus, 
and use of Accurate Balances and Standard General Instruments, also 
Furnaces, &c. 

9 Heathcote Street, Mecklenburgh Square, R. C. T. EVANS, 
Gray’s Inn Road, W.C. Director. 


UNIVERSITY COLLEGE OF NORTH 


WALES. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 


i or are invited for the CHAIR of PHYSICS now Vacant in 
this College. The Council will elect on December 2oth. Forty copies of 
the Application and Testimonials to be in the hands of the undersigned not 
later than Monday, December 4th. The Professor will be expected to 
enter on his duties at the beginning of the New Year. For further 
particulars apply to 
JOHN EDWARD LLOYD, M.A., Secretary and Registrar. 
Bangor, November 8th, 1899. 


UNIVERSITY COLLEGE, BRISTOL. 


The Council are prepared to appoint a PROFESSOR OF ENGINEER- 
ING in succession to Dr. Ryan, who has been appointed Principal of the 
Woolwich Polytechnic. 

Applications, accompanied by copies of not more than six testimonials, 
should reach the undersigned on or before December 9. The successful 
candidate will probably be required to enter upon his duties on January 16, 
1900. Particulars as to duties, &c., may be obtained on application. 


JAMES RAFTER, Secretary. 


Required shortly in a Scientific Department 
in the Colonies, a capable TECHNICAL ASSISTANT. Age 25 to 
35- Qualifications : Preferably a Graduate in Natural Science Honours ; 
well informed in current Scientific work, chiefly Biological ; proficient 
in French and German; and with good experience in correcting and 
editing papers for the press—latter essential. Salary, £300 to £400, 
according to experience, with a First Class Passage.—Address, stating 

full particulars, to Mr. Harries, 63 Victoria Street, S.W. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 
ASSISTANT in the NAUTICAL ALMANAC OFFICE of the 
ADMIRALTY (12-25), DecemBER 14. 
The date specified is the latest at which applications can be receive:. 
They must be made on forms to be obtained, with particulars, from the 
SecrETARY, Civil Service Commission, London, S.W. 
SCHOLASTIC.—Physics Master Wanted 
in January for an important London School. A Candidate is looked 
for who is a University man, and who has had a good practical training 
in Experimental work. Salary, £180 to start with.—Apply to Messrs. 


Gaspitas, Turinc & Co., Scholastic Agents, 36 Sackville Street, 
London, W. 


SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 

Welb-oquiunst LABORATORIES, DAY AND EVENING. Personal 


or Class Tuition. 
**R.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


BOTANIST (28), B.Sc. (Lond.), Ph.D. 
(Goett.), seeks position as LECTURER or DEMONSTRATOR ; or 
RESEARCH, preferably Veg. Physiology, incl. Bacteriology; or 
Literary Work (trans.); Knowledge of Chemistry.—‘‘Z.,’’ NATURE 
Office. 


EXPERIMENTAL WORKS, BATH.— 
Facilities for conducting Scientific and Mechanical Investigations. 
Pupil taken. Seventy acres of ground.—Apply to MANAGER. 


BECK’S MICROSCOPE, International 


Stand, with quantity Fittings, condition as new. Cost over £90, to be 
sold for half. On View.—Apply, “‘ Ark,” 742 Holloway Road, N. 
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BARGAINS IN SCIENTIFIC BOOKS. 


CAMPBELL (D. H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND 
FERNS -(ARCHEGONIAT#), by DOUGLAS 
HOUGHTON CAMPBELL, Ph.D., fully Illustrated, 
Medium 8vo (pub. 14s. net). 45. 


NOW READY. 


PHILOSOPHICAL TRANSACTIONS OF 
THE ROYAL SOCIETY. 


CONTENTS OF SERIES B (VOL. 191). 


Gardeners’ Chronicle.—‘** Dr. Campbell's book is clearly written, well 
illustrated, is provided with an accurate bibliography and a copious index, | : Price £1 12s. (with Thirty-one Plates). 
so that it will take its place at once as a standard classic, and will, we 
wo purted. On Artificial Temporary Colour-Blindness, with an Examination 


of the Colour Sensations of 109 Persons. By George J. 


= BuRCH. 
Contributions to our Knowledge of the Formation, Storage and 
Frontispiece, Third and Revised Edition, 8vo, Cloth _ Depletion of Carbohydrates in Monocotyledons. By 


JOHN PARKIN. 
(pub. 7%. 6d.). 3s. On the Structure and Affinities of Fossil Plants from the 


File alien, | Paleozoic Rocks—III. On Medullosa anglica, a New 
st and no ish in- | 
the apparatus in general use upon the Continent and also in the United | A Study of the Phenomena and Causation.of Heat Contraction 
States. of Skeletal Muscle. By T. G. Bropre and S. W. F. 
RICHARDSON. 
MEYRICK (E.) A HANDBOOK OF #§s4 Soil Bacillus of the Type of De Bary’s B. Megatherium. By 
BRITISH LEPIDOPTERA, by EDWARD MEY- | W. C. STurGis. 
RICK, B.A., F.Z.S., F.E.S., Assistant Master at Marl- | On the Structure and Affinities of A/atonia pectinata, R.Br., 
borough College. Extra Crown 8vo (pub. ros. 6d. net). 35. with Notes on the Geological History of the Matoninez. 
“This book cannot fail to afford great assistance to the student who By A. Cc. SEWARD. . : 
desires to recognise and identify his specimens without the necessity of | The Physiological Action of Choline and Neurine. By F. W. 
Entomologist’s Monthly Ony. a horn destroying fungus. By H. 
Observations on the Anatomy, Physiology and Degenerations 
of the Nervous System of the Bird. By RuBertT Boyce 
and W. B. WARRINGTON. 


Postage extra. 


H. J. GLAISHER, New and Remainder Bookseller, 57 Wigmore Street, | 
London, W. 


Catalogues Post Free on application. | London : HARRISON & SONS, 45 St. Martin’s Lane, W.C. 


WEBSTER’S INTERNATIONAL DICTIONARY 


OF THE ENGLISH LANGUAGE. 


One Volume, Cloth, £1 ‘Lis. 6d. 


A PRACTICAL, HANDSOME AND CHEAP XMAS PRESENT 
FOR THE MAN OF SCIENCE AND THE MAN OF AFFAIRS. 


It excels in the ease with which the eye finds the word sought; in accuracy of definition ; in effective methods of indicating 
pronunciation ; and in terse and comprehensive statements of fact. 


WEBSTER’S DicTIONARY has been so long and so well known that it seems superfluous to say much as to its great merits and 
practical usefulness. In order that the book may continue to deserve its success every pains have been taken to keep it 
thoroughly abreast with modern scholarship. 

__ In the year 1891 was issued the Third Edition, which can fairly claim to be practically a new book. This edition was reprinted 
with corrections in 1892 and 1894, and was revised in 1897. Its vast superiority over former editious is attested by the 
following facts :— 

The whole work has been reset in new type from beginning to end. The preceding edition, with all its supplementary 
matter, has been re-studied line by line. 

A close comparison has been made with a whole library of the most recent works on philology and all branches of kno 
ledge that include new usages of speech. 

Upon technical subjects specialists have been employed, and their contributions have been carefully harmonised in form 
with the general principles of the revision. 

Great care has been devoted to the illustrations; the number has been increased from 3000 to nearly 4000, and 
about two-thirds of them are entirely new. 

THE ATHENA:UM.—* . . . The publication of this volume of 2118 pages ought to be regarded with gratitude as a 
remarkable and beneficent achievement.” 

This Dictionary is issued in one or two volumes, bound in various styles, at prices ranging from £1 118 6d. to £3 15s. 
The Half-Calf Binding, price 22 2s., is strongly recommended. 

On receipt of a Postcard mentioning NATURE, a detailed Prospectus will be sent Post free. 


LONDON: GEORGE BELL & SONS, YORK STREET, COVENT GARDEN. 


| 
| 
W 
q 
: 
\ 
j 
i 
} 
{ 
| 
= = 


xl viii 


NATURE 


[ NOVEMBER 30, 1899 


STEVENS’S AUCTION ROOMS, 
38 KING STREET, COVENT GARDEN. 


SALE ANNOUNCEMENTS. 


MONDAY, Decemper 4.—A Collection of Benin Relics and Bronzes, 
Japanese Art Work, Curiosities from German East Africa, Anti- 
quities, Carvings, Ancient Implements, &c. 

‘MONDAY, Decemser 11.—A Special Sale of Expensive Lanterns and 
‘Accessories, Hand-painted and other Slides, &c. 

DecemMBerR 12.—Magnificent Carvings from New Zealand, a 
fine Collection of New Zealand Curios, Curiosities from South 
Pacific, Africa, &c. 


On view mornings of Sale, and Catalogues had Post free on application. 


| 


SCIENCE GOSSIP. 


ESTABLISHED 1865. 
AN ILLUSTRATED MONTHLY RECORD OF NATURE, 
COUNTRY LORE, PHYSICAL AND APPLIED SCIENCE. 
Edited by Joun T. CarrinGcTon, assisted by F, WINSTONE. 


SELECTION OF CONTENTS FROM DECEMBER NUMBER. 


An Introduction to British Spiders,* by Frank P. Smith. Opium, its 
Source, Varieties, and Composition, by Lewis Ough. A History of Chalk 
(continued), by Edward A. Martin, FG. S. A History of Radiography * 
(continued), by James Quick. Departmental Snubbing of Science. Buuter- 
flies of the Meee Region eae by Dr. H. C. Lang. British 
Fresh-water Mites,* b chs Soar, F.R.M.S. Book Reviews. Microscopy.” 
Physics. Geology. Mollusca, Notes. Corre- 


ADAM HILGER, 


Astronomical and Optical Instrument Works, 


204 STANHOPE STREET, N.W. 


Maker of Scientific Instruments to the Ro: al College of 

Peete. H.M. Government, Council of all the | 

Principal Universities and Ob atowen of Great 

Britain. and by to the Royal 
ution 


Mr. HILGER has now a large Stock of ICELAND SPAR | 
PRISMS on hand, accurately cut to give single refraction. 

Lenses of Quartz corrected by Iceland Spar, for Visual | 
Work or Spectro- -photography. These are made from curves 
selected by J. W. GirrorD, Esq., for either achromatism or | 
‘best aplanatism in the ultra-violet. 


Experimental Instruments are carried out to design on the 
shortest notice. 
Telegraphic Address—‘‘ Spuericity, Lonpon.” 


PATENTS. 


JAMES G. LORRAIN, M.LE.E., M.LMECHE., &., 
CHARTERED PATENT AGENT, 
Norfolk House, Norfolk Street, LONDON, 


Speciality—PHYSICAL PATENTS, 
OPPOSITIONS, AND AMENDMENTS. 


harges onaA pplication, — 


Telephone No. 2511 GERRARD. Telegrams: ‘‘ Lorrain, Lonpon.”’ 
Patentees’ Handbook" Post free on application, 


_T. TAMBLYN-WATTS, 
SCIENTIFIC APPARATUS MAKER. 


‘Catalogue of Electrical Apparatus and Materials, 6d. Post free. 
‘Catalogue of Balances and Weights, Aopen for the Study 
of Mechanics, dc., 6d. Post free. 


GOLDIELANDS, SETTLE, YORKS. ® 


w.c. 


| Benches, & 
| w wits 


Chapters for Beginners.* 
* Illustrated. 
SIXPENCE MONTHLY. 
&@ Send Sixpence in stamps for specimen copy, Post free. 


Subscription, 6s. 6d. per annum, Post free throughout the world ; or it 
may be ordered through any Bookseller. 


New Orrice: 110 STRAND, Lonpon, W.C. 
LAMLEWY & Co. 


JUST PUBLISHED. 


PRIMEVAL SCENES. 


Being some Comic Aspects of Life in Prehistoric Times. 
By the Rev. H. N. HUTCHINSON, 
Author of ‘Extinct Monsters.” Imp. 4to, 6s. 
Twenty-five full-page Drawings and an original Cover Design by J. 


| HASSALL and F. V. BURRIDGE, illustrating some comic aspects of 


life in prehistoric times, with a few lines of explanatory text to each picture. 
The Author has taken great pains to show the public that “ Prehistoric 
Peeps" may be amusing, and at the same time drawn strictly in accordance 


| with scientific discovery. 


LAMLEY & CO, 1 and 3 ExurBition Roap, S.W. 


PHYSICAL AND MECHANICAL 


APPARATUS. 
EVERETT & CoO., 


Engineers and Electricians, 
22 CHARTERHOUSE SQUARE, LONDON, B.C. 
Scientific and Electrical Instrument Makers. 


Apparatus for Laboratories, &c., designed and made to meet any 
requirements. 


| MACHINES FOR ANY SPECIAL PURPOSE BUILT TO ORDER. 


MopeEts DesiGNeED AND MApe FoR INVENTORS. 
Accuracy combined with Highest Skill at Reasonable Charges. 
REPAIRS OF EVERY DESCRIPTION. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectroscopes, Goniometers, Cathetometers, 

c., &c. Instruments for special purposes constructed to C 

ns. Price List on application. 

ON (formerly Foreman at Messrs. ELLIOTT Bros. ), 

I 7 ee Street, Chalk Farm Road, London, N.W. 
CONTRACTOR TO H.M. GOVERNMENT. 


X-RAY & AETHERIG TELEGRAPHY APPARATUS 


See “ Notes” 


in NATURE 


OF 
Sept. 14, 1899. 


Or THE HIGHEST QUALITY anp FINISH on y. 


As supplied by us to H.M. Government and the leading 
Hospitals and X-Ray Workers throughout the World. 


We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 
or Write For ovr New I tustratep List, wiTH 


TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO worK. Post FREE TO READERS oF “* NATURE.” 


HARRY W. COX, Ltd. 
10, 11, 28 CURSITOR STREET, 


CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 
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THE GREATEST AND MOST SCHOLARLY WORK ON THE HISTORY OF 
THE ANCIENT WORLD. 


PROFESSOR MASPERO’S 


HISTORY OF THE ANCIENT PEOPLES OF THE CLASSIC EAST 


IS NOW COMPLETE, EMBRACING THREE VOLUMES UNDER THE FOLLOWING TITLES: 


THE DAWN OF CIVILIZATION (EGYPT and CHALD/AZA). 
Professor MASPERO. Edited by the Rev. Professor SAYCE. Translated by M. L. McCLURE. With M d ov . 

2 Demy 4to (approximately). Cloth, bevelled boards, 24s. ; half-morocco (bound by Riviere), 8s. wie ieee 
y using the result of the most recent researches in Egypt and Mesopotamia, has brought this new edition up to the latest date. 


Edition. By 
trations, including 3 Coloured Plates. 
Professor Maspero, 


New and Revised’ 


THE STRUGGLE OF THE NATIONS: EGYPT, SYRIA, and ASSYRIA. By 


Professor MASPERO. Edited by the Rev. Professor SAYCE. Translated by M. L.McCLURE. With Maps, 3 Coloured Plates, and over 


400 Illustrations. 


Demy 4to (approximately). Cloth, bevelled boards, 25s.; half-morocco (bound by Riviere), 50s. 


“The translation by M. L. McClure is in both cases excellent. Professor Maspero’s presentation of the new learning is at once eminently popular 


and attractive.” — Times. 


“The author has throughout attempted to reproduce for us the daily life of the various peoples of whom he treats, and in this he has succeeded: 


admirably.” —A cademy. 


THE PASSING OF THE EMPIRES 850 B.C. to 330 B.C. By Professor MASPERO. 


Edited by the Rev. Professor SAYCE. Translated by M. L. MCCLURE. With Maps, 3 Coloured Plates, and Ill i 
(approximately). Cloth, bevelled boards, 25s. ; half-morocco (bound by Riviere), sos. sities eT 
(This volume brings down the history of Egypt, Assyria, Babylonia, P 


things of interest to Bible Students it deals with the circ t 


ersia, Media, &c., to the C f Al d 


references in the Prophets. } 


g the Captivities of Israel and 


Demy 4to 


s oO the Great. Among other 
Judah, and throws much light on the historic 


This monumental work is and must remain for some time to come the most comprehensive and trustworthy account of the ancient Eastern world. 


MATTER, ETHER AND MOTION. The 
Factors and Relations of Physical Science. By A. E. DOLBEAR, 
Ph.D., Professor of Physics, Tuft’s College, U.S.A. English Edition 
edited by Professor ALFRED LODGE. [IIustrated. Crown 8vo, 
cloth boards, 5s. 

“Every page shows that the author is alive to the far-reaching conse- 
quences and implications of modern science. Professor Dolbear's pages are 
eminently readable, and his pr ion of the philosophy of modern physics 
is lucid, interesting, exhaustive, and for the most part convincing.”— 
Literature, Nov. 4, 1899. 


THE ROMANCE OF SCIENCE.—OUR 
SECRET FRIENDS AND FOES. By PERCY FARADAY 
FRANKLAND, Ph.D., B.Sc. (Lond.), F.RS. Fourth Edition, 
Revised and Enlarged, with several Illustrations. Small post 8vo, 
cloth boards, 3s. 

*,* Eleven other Volumes have already appeared in this Series. 
List on application. 


BRITISH BIRDS, SKETCH BOOK OF. 

= R. BOWDLER SHARPE, LL.D., F.L.S. 

ith Coloured Illustrations by A. F. and C. Lypon. Cloth boards, 14s. 

“‘ Briefly he has produced a most interesting and informing book, which 
has been admirably illustrated.”—-Guardian. 


A CHAPTER on BIRDS—RARE BRITISH | 


VISITORS. SHARPE, LL.D., F.L.S. With 
y 


‘nowledge. 


THE HISTORY OF INDIA. From the 


Earliest Times to the Present Day. By Captain L. J. TROTTER. 
Revised Edition, brought up to date. With Map and numerous 
_Illustrations. Demy 8vo, cloth boards, 6s. 


HISTORICAL CHURCH ATLAS. 


trating the History of Eastern and Western Christendom until the 
Reformation, and that of the Anglican Communion unti! the present 
day. By EDMUND McCLURE, M.A. Containing 18 Coloured 
a besides some so Sketch Maps in the Text. 4to, cloth boards, 
leather back, 16s. 
“Both the readers of ancient Church history and of modern missionary 
records will find abundant materials in it for their assistance.” —Guardian. 
“A great deal of labour and sound scholarship has gone to the making of 
this Atlas.”—Academy. 


STAR ATLAS. Gives all the Stars from 


1 to 6"5 Magnitude between the North Pole and 34 South Declination, 
and all Nebula and Star Clusters’ which are visible in telescopes of 
moderate powers. lated and adapted from the German of a 
Kern, by the Rev. E. MCCLURE, M.A. Imperial 4to,with 18 Chafts 
and 80 pages Illustrative Letterpress. Cloth boards, 7s. 6d. 


272 pp-, crown 4to. | 


g Plates. Crown 8vo, cloth boards, 3s. 6d. | 
_“* The book is teeming with interesting facts, and should be added toevery | 
bird-lover’s library, as an inexpensive but thoroughly reliable work.”— | 


Illus- | 


THE ANCIENT HEBREW TRADITION 
AS ILLUSTRATED BY THE MONUMENTS. A Protest against 
the Modern School of Old Testament Criticism. By Dr. FRITZ 
HOMMEL, Prof of Semitic Languages in the University of 
Munich. Translated from the German by EDMUND McCLURE, 
M.A., and LEONARD CROSSLE. With Map. Large Post 8vo, 
buckram boards, 5s. 


“Under the weight of Dr. Hommel’s cumulative evidence the latest 
fortress of the ‘Higher Criticism’ will have to be promptly evacuated or 
surrendered at discretion. The book has been admirably translated by Mr. 
McClure and his coadjutor.”—Daily Chronicle. 

‘*As a protest against the modern school of Old Testament criticism we 
cordially commend the work as one of the most valuable yet published.”— 
Pail Mall Gazette. 


ANCIENT HISTORY from the MONU- 
MENTS :—ASSYRIA, from the Earliest Times to the Fall of Nineveh 
By the late"GEORGE SMITH, of the British Museum. New and! 
Revised Edition by the Rev. Prof. SAYCE. Fcap. 8vo, cloth boards,. 
2s 


ANCIENT HISTORY from the MONU- 


MENTS.—The HISTORY of BABYLONIA. By the late GEORGE. 
SMITH. Edited and brought up to date by the Rev. Prof. SAYCE. 
Fcap. 8vo, cloth boards, 2s. 


NON-CHRISTIAN RELIGIOUS 
SYSTEMS: BUDDHISM. Being a Sketch of the Life and Teachings 
of Gautama, the Buddha. By T. W. RHYS DAVIDS, Ph.D., 
LL.D. New and Revised Edition, with Map. Fcap. 8vo, cloth. 
boards, 2s. 6d. 

THE HOLY GOSPELS. With Iillus- 
trations from the Old Masters of the XIVth, XVth and XVIth. 
Centuries. More than three hundred works dealing exclusively with 
the events of our Lord’s life have been chosen from among the greatest 
examples of the Italian, German, Flemish, and French Schools for the 
subject of these Illustrations. These pictures, distributed as they are 
amongst the Churches and Galleries of the civilised world, are here, 
for the first time, collected together and presented in proximity to 
the sacred narrative which they were intended to illustrate. Notes 
dealing with the pictures from the artistic standpoint are contributed’ 
by M. Euczne Muntz, member of the French Institute.. The pub- 
lication includes also a chronological and biographical table of the 
painters whose works are reproduced, and a classified list of the 
engravings. The work contains 384 pages (Imperial 4to) and nearly 
350 Illustrations, 48 of these being separate Plates printed in two 
tints. Half-bound, paste grain roan, 47s.6d.; whole bound, paste grain. 
roan, 56s. 


SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE, 


LONDON : NORTHUMBERLAND AVENUE, W.C.; 43 QUEEN VICTORIA STREET, E.C. 
BRIGHTON: 129 NORTH STREET. 
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FOURTH EDITION NOW READY. 
Crown 8vo, Cloth, price 7s. 6d. 


PROPERTIES OF MATTER. 


By Pror. P. G. TAIT, M.A., Sec.R.S.E., 


Professor of Natural Philosophy in the University of Edinburgh. 
Author of “ Light,” ‘‘ Dynamics,” &c. 


NOW READY. Crown 8vo, Cloth, price 1s. 6d. net. 


NEWTON’S LAWS OF 
MOTION. 


Sy Freor. F.. 4. FATS. 


“Thoroughly deserves to be read ; it shows us how a veteran physicist 
regards the foundations of his science, and this is worth more than many 
immaculate but spiritless compendia.” —School World. 

From Literature.—‘‘It is something more than a text-book, and its 
author’s name is a guarantee of its value.” 


With 9 Plates. 
Demy 8vo, Paper Boards, price 7s. 6d. net. 


MICROSCOPIC RESEARCHES 
ON GLYCOGEN. 


Part II. GLYCOGEN OF SNAILS AND SLUGS IN 
MORPHOLOGICAL AND PHYSIOLOGICAL COR- 
KESPONDENCE WITH THE LYMPH SYSTEM 
OF VERTEBRATES, 


By C. CREIGHTON, M.D. 


NOW READY. PRICE 16s. net. 
Cheap Issue in one handy volume, Demy 8vo, Cloth, 1232 pages. 


A DICTIONARY OF BIRDS. 


By ALFRED NEWTON, M.A., F.R.S., 


Professor of Zoology and Comparative Anatomy in the University of 
Cambridge. 


Containing 340 Illustrations and a Map. 


“‘The most comprehensive review of the subject of ornithology extant, 
and in it will be found a concise summary on most of the important works 
of ornithology from the earliest times.” —Nature. 


In Demy 8vo, Boards, price 3s. 6d. net. 


A CLASSIFICATION OF 
VERTEBRATA, 


RECENT AND EXTINCT. 
By HANS GADOW, M.A., Ph.D., F.R.S., 


Strickland Curator and Lecturer on Zoology to the University, Cambridge. 
“Itis a book—it need hardly be said—for the student ; it is simply a list 
of the principal sub-divisions of back-boned animals, with just as much 
C.finition as is needed. It may be regarded as an exceedingly concentrated 
extract of a full text-book of the vertebrates.” —7he Daily C 


Demy 8vo, Cloth, price 18s. net. 


ZOOLOGY OF THE 
INVERTEBRATA. 


A Text-Book for Students. 
By A. E. SHIPLEY, M.A., 


Fellow and Assistant Tutor of Christ's College, and Demonstrator of 
Comparative Anatomy in the University of Cambridge. 
Illustrated with 263 Figures. 

_ ‘In classification, Mr. Shipley is incing and ingeni The book 
is well illustrated, well indexed, an ly arranged.” —Naturaé 

Science. 


A. & C. BLACK, SoHo SQuARE, LONDON, W. 


THE BRIDGES-LEE 


PHOTO-THEODOLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings, — thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 
The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 
Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 


AGENT FOR RICHARD FRERES’ AUTOMATIC RECORDING INSTRUMENTS. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address : “‘ Escutcheon, London.” ‘Telephone : Holborn 1054. 


QUARTZ FIBRES. 


We are now making QUARTZ 
FIBRES about 40 cm. long, 
capable of supporting a weight 
of 50 grammes. These are espe- 
cially suitable for suspending 


heavy magnets. 


Price of Box containing 6 of these Fibres, 


£1 0 0 


FIBRES SUITABLE FOR 
GALVANOMETER SUSPENSIONS. 
In Box containing 6 Fibres 16 cm. long - 5 


” 30. 
” 40 ” 


SCIENTIFIC INSTRUMENT CO. 


LIMITED, 


CAMBRIDGE. 
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“NIVOC” SPECIALITIES. 


WORKS—BIRMINGHAM. 


THESE INSTRUMENTS ARE SPECIALLY 
SUITED FOR WORKING TOGETHER. 


KEMPE’S CHARG:NG & DISCHARGING KEY, 
Improved Form with rubbing contacts, highly 
insulated, £3 15s. Highest quality and finish. 


Late F. E. BECKER & CO.) 


**NIVOC” MOVING COIL GALVANOMETER 
BALLISTIC, very sensitive. To work with 4 Micro- 
Farad Condenser, £2 10s. 


STANDARD CONDENSER, } Micro- 
Farad, £2 12s. 6d. 
STANDARD CLARK CELL, 25s. net. 
LONDON. 


Ww. GEORGE, 33-37 HATTON WALL, LOND 


NEW SCIENCE LANTERN. 


The Universal Science Lantern has been devised for the projection of 
experiments. In the short box in front of the laatern is a hinged mirror, 
so placed that by the movement of a stud it may be introduced and placed 
at an angle of 45 degrees with the parallel beam. The beam is thus sent 
upwards through a horizontal convergent lens, on which a slide or horizontal 
piece of apparatus can be placed. Above this is the objective mounted on 
a peed ree and above the objective a prism or mirror (if the screen is 
elevated above the lantern plain prisms are required for each beam), silvered 
on the outside so thet there is no double reflection. The mirror can be 
adjusted to any angle, and is intended to send the image in an approxi- 
mately horizontal direction to the screen. Slides can also be directly 
projected in the usual way. 
The base-board is made to fold so that the lantern can be packed into a 
box 184 x 8} x 20} with all its accessories im situ. 
Price Complet3, in Travelling Box, £9 0 0 


REYNOLDS & BRANSON, LTD. | 


144 COMMERCIAL STREET, LEEDS. 


| 
| Telegrams : “‘ HysTEREsts.” 


ISENTHAL, POTZLER & CO., 


85 MORTIMER STREET, LONDON, W. 


Telephone : 2099, GERRARD. 


CENTRAL DEPOT EOR RADIOGRAPHERS. 


INDUCTION COILS OF HIGH EFFICIENCY. 


Write for Lists, or better inspect our Installations. 
HIGHEST REFERENCES. 


-EVERYTHING NOVEL & ORIGINAL. 


Sole Agents for Scotland : 
Messrs. JAMES WHITE, Cambridge Street, Glasgow. 
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WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


i= Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are _ permit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
istory supplied. 


36 STRAND, LONDON. W.C. 
(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 
Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 
300 Minerals in Cabinet, £4 4s. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTINS and RARE GHMS and PRECIOUS 
STONES. 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerais 


cut to order. 
NEW AND VALUABLE CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAcoGugs anp Lists FREE. 


MINERALOGY. 


Micro. Slides, Collections and Single Specimens of Minerals, Rocks and 
Precious Stones, for the Student, Teacher and Prospector. 

ye Collections in Case, 40 Specimens in Case, 6s. Blowpipe 
Cases and all necessaries for Field or Class Work. 


LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutrsr, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. Hucugs' PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. agnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN GUINNESS, Madame Apg.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Vutfits in the World, Grandly Illustrated Catalogue, over 180 choice En- 
na 6d. ; Postage, 3¢. List of 300 Lecture Sets, Science Sub: 

iews, &c 6d.; Postage 2d. Pamphlets Free. WwW. C. HUG ES, 


CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D.,°F.R.G.8., 
W. HOLDSWORTH LUNN, & CONNOP F.S. PEROWNE. 


A Cruise to the WESTERN MEDITERRANEAN. 


TriLBuRY, GIBRALTAR, TANGIER, ALGIERS, PALMA, VILLE- 
FRANCHE (for NICE, CANNES, MONTE-CARLO), MARSEILLES, 


A FIFTEEN DAYS’ CRUISE FOR £9 Os. AND UPWARDS. 
A Cruise to the EASTERN MEDITERRANEAN. 


(Return ticket to MARSEILLEs included. ) 
MARSEILLES, SYRACUSE, Pirus (for Athens), 
CONSTANTINOPLE, JAFFA (for Jerusalem), ALEXANDRIA, 

MALTA, NAPLEs, MARSEILL 


ES. 
A THIRTY-FIVE DAYS’ CRUISE FOR £36 15s. AND UPWARDS 
s.y. ARGONAUT. Tonnage, 3254; h.-p., 4000. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 

Vorticella, Stentor, Hydra, Floscularia, $tephanoceros, Melicerta, and many 

other Specimens of Pond Life. Price xs. per Tube, Post Free. Helix 

p»matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
THOMAS BOLTON, 

25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 

OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Conpeptgiie, Alcy- 
onium Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Ni bs 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crista, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


PHGNIX FIRE OFFICE 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, s.W, 
ESTABLISHED 1782. 
LIBERAL SS SETT NTS. 
PROMP P. MENT LAIMS. 
FRANCIS B. MACDONALD, Secretary. 
LOSSES PAID OVER £22,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


Spgciaist, Brewster House, 82 Mortimer Road, Kingsland, N. 


London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 
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A HANDSOME PRESENT FOR COUNTRY HOUSES. 
NATURE RE-ISSUE 


ENGLISH BOTANY. 


THIRD EDITION, WITH SUPPLEMENT. 
CONTAINING A DESCRIPTION AND HAND-COLOURED 


LIFE-SIZE DRAWING OF EVERY BRITISH PLANT. 


The Proprietors of NATURE feel themselves peculiarly fortunate in having been able to offer to the 
public, though for a limited time only, these special terms for a recognised authority on descriptive 
English Botany, of nearly a hundred years standing, which no naturalist, collector, or lover of flowers can 
afford to neglect. For identification and classification the student will find its careful descriptions, accurate 
plates, and copious indices invaluable; while those who haunt our country lanes and wander along our 
field-paths for mere pleasure of the eye will be filled, in turning over its beautiful pages, with yet fresh cause 
for wondering delight at the beauty of many of the humblest flowering weeds we are but too apt to tread 
on with a careless step. 


** Nothing can exceed the beauty and accuracy of the coloured figures. They are drawn life-size—an advantage which every 
young amateur will recognise who has vainly puzzled over drawings in which a celandine ts as big as a poppy—they are enriched 
with delicate delineations of fruit, petal, anther, and any organ which happens to be remarkable in its form. . . . A clear, bold, 
distinctive type enables the reader to take in at a glance the arrangement and divisions of every page. And Mrs. Lankester has 
added to the technical description by the editor an extremely interesting popular sketch, which follows in smaller type. The 
English, French, and German popular names are given, and, wherever that delicate and difficult step is at all practicable, their 
derivation also. Medical properties, superstitions and fancies, and poetic tributes and allusions, follow. In short, there is 
nothing more left to be desired..—THE GUARDIAN. 


TEMPORARY PRICES OF THE THIRTEEN VOLUMES 
FOR THIS YEAR ONLY. 


CASH. MONTHLY INSTALMENTS. PUBLISHERS’ PRICE. 
CLOTH BINDING... £16 £16 16s. £25. 
HALF-MOROCCO SETS ALL SOLD. 


Copies of the book may be seen at NATURE Office, St. Martin’s Street, W.C. An ex- 
planatory pamphlet, giving specimen pages, full contents, extracts from the preface, with a 
sample illustration and Order Form, will be sent Post free on application to 

C. Worsfold, NATURE Office, St. Martin’s Street, London, W.C. | 


CHRISTMAS ORDERS MAY BE MARKED 
“FOR DELIVERY BETWEEN DECEMBER 20 & 25.” 


ORDER FORM FOR MONTHLYT PAYMENTS- 


All cheques should be crossed and made payable to C. Worsfold, NATURE Office, St. Martin’s Street, W.C. 


I enclose One Guinea as first payment for a copy of ‘‘ Sowerby’s English Botany” bound in Cloth, Sixteen Guineas, and I agree 
to pay to you, or to your representative, the balance at the rate of One Guinea per month ; my next payment to be on the delivery 
of the volumes, and my remaining payments on the corresponding day of each month following. ' 

Until such payments are complete, I engage that the Work, not being my property, shall not be disposed of by sale or otherwise. 

I further agree that if it be found impossible for any redson to deliver the book, the return of the sum of One Guinea to me 
shall cancel this agreement. 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 


payments, in order to avoid expense and delay in forwarding cash from abroad. 
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CARL ZEISS, 


OPTICAL WORKS, JENA. 
London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 


MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, and 
Student's use. — 
Objectives. —Mi icrometers, &c. 

OPTICAL MBASURING INSTRU- 
MENTS,—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Notre.—We do not make Theodolites. 

Illustrated Catalogues, including new edition 

(1898) 0f Catalogue of Microscopes, free. Puwuase 

state which required. 


MOORE’S HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE ‘ PRINCIPLE CF 
| ARCHIMEDES” AND SPECIFIC GRAVITY. 


A is a delicate spring balance accurately graduated to 
read Grams, and is capable of being lowered or raised 
A by the string shown. 
B is one of the set of cubes of various metals supplied 
with the apparatus. 
C is a glass vessel with fixed mark etched in glass, up 
to which water, or other liquid, is placed. The 
vessel is provided with draw-off coc 


Sole Makers of this : 


68 BREWSTER, SMITH, & CO., 


c } 6 CROSS STREET, FINSBURY, E.C. 
meme and Importers of Chemical and Scientific 
aratus and Pure Chemicals. 
WEIGH S a Speciality, 500 Milligrams to 


1 Milligram, 1s. 6d. per doz. 


= SEND FOR COMPLETE ILLUSTRATED 


FREDK. JACKSON & Go, 


(Late MOTTERSHEAD & CO), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Oatalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


Apparatus or estimation o sulphur in spent oxide. 


W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


Aggregate 12,220 ohms 
Guaranteed to I in 500. 
Platinoid 
Price £9 10s., as illustrated. Smaller Boxes, from £8. 


IMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, £3. 


Galvanometer Shunts, Galvanometer Lamps and Scales, 
Keys, Single Coils, Batteries, &c. 

Reliable Apparatus at low prices for teaching Mechanics, 
Uydrostatics, 4? eat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Physical and Physiological List—Sixpence, Post free. 


SECOND-HAND MICROSCOPES 


By SWIFT, WATSON, oa. BECK, ZEISS, LEITZ, &c. 
Prices from £2 108. to £4 
A Large Selection of Second- ener eee and Fittings for all kinds of 
Microscopes. 


Send for New List. 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, EC. 


GLASS BLOWING. 


All kinds of Experimental Glass 
Blowing carried out for Scientific 
Men, Laboratories, &c. 


INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 


COSSOR, Hittorf’s Tube showing the 
67 Farringdon Road, E.C. resistance of the dark space. 


THE MOST NUTRITIOUS. 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HARVEY 


& PEAK 


HAVE FOR DISPOSAL 


A VERY LARGE AND RARE 
PROJECTION POLARISCOPE. 


Including Nicol Polariser of 34 inches aperture, Nicol Analyser of 34 inches aperture, 
many large Sections of Quartz, Quartz Devices, Crystals, Double Image Prisms, 
Selenites, &c., in Mahogany Cabinets. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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NUMBER TWELVE NOW READY. 


THE SCHOOL WORLD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
Price SIXPENCE. Annual Subscription, including postage, 8s. net. 
CONTENTS. 


Some Dangers of Boarding-School Life. By Alfred Thompson.—The Position and Teaching of 
German. [III.: Elementary Instruction. By E. L. Milner-Barry, M.A.—The Salleze Method of Teaching 
History. (Illustrated. ) By Ethel M. Reily.—The Teaching of Analysis. II. By E. W. Hurst, B.A.—Drawing | 
in Secondary Schools. By A. W. Fenton Langman, A.R.C.A.—The Present Position of Science in 
Secondary Education.—English History down to 1700. 200 Noteworthy Topics arranged Alphabetically. By 
C. S. Fearenside, M.A.—Notes for Lantern Lectures, The Starry Heavens, By Professor R. A. Gregory, 
F.R.A.S—Boys’ Interests.—State Aid for Modern Language Teaching.—Elementary Education in 1898.—Geography as a 
Means of Education. By George G. Chisholm, M.A., B.Sc.—Some New Physical Apparatus. II. (Illustrated). —Current 
Geographical Topics. The Political Geography of South ” Africa. By Dr. A. J. Herbertson, F.R.G.S.—Items of Interest : 
General ; Scotch ; Irish ; Welsh ; Current History.—The School Pulpit: Allare Teachers and all Learners for Good or Bad. 
By the Master of ‘Wellington College. —A New Translation of Appian.—An Indispensable Handbook of Geography. (Illustrated. ) 


*.* Also Ready, Volume I., containing Nos. I.-XII., January to December 1899, Demy 4to, 480 pp. Index. 
Price 7s. 6d. net ; Cloth Cases for binding Vol. I., 1s. net. 


MACMILLAN AND _ CO., LIMITED, LONDON. 
THE ENTOMOLOGISTS’ MONTHLY 
HOLLOWAY’S OINTMENT 
CURES Price Sixpence, Monthly. 


om by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DouGias, 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, | w. w. Fowrer, M.A., F. LS. McLacutan, F.R.S., E. SAUNDERS, 
Bruises, Sprains, &e. Lorp M.A., LL.D., RS. ‘ 
is Magazine, commenced in 1864, contains standard articles and notes 
INVALUABLE FOR ALL SKIN DISEASES. on all eg connected with Entomology, and especially on the Insects of 
the British Isles. 
Holloway’s Ointment and Pills may be obtained of Subscription—Six Shillings per Annum, post free 
London: GURNEY & JACKSON (Mr. Van "Voorst’s Successors), 
all Medicine Vendors. Paternoster Row. 


“OPTIMUS ” TIMUS CANTILEVER ENLARCER. “OPTIMUS” MAGIC LANTERNS {98 


This already popular model Each Lantern is efficient for Exhibitions. 
inpendeoeens Gan, is finished in a very superior The Lens gives —_ definition, being a 
and practical style. The lamp superior Achromatic Photographic Combin- 
ation, with Rack and Pinion, compound Con- 
gives a brilliant and even light. denser of 4in. diameter. Each has 3-wick 
The optical system is through- Refulgent Lamp, and is Complete in box. 
out the best. Zhe Lens will (4-wick Lamp, 2s. extra.) 
be found to give a very flat 
field and good marginal defini- Mahogany outside Body, Panelled Door, 
tion. Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when 
* Surirep For Pocket projecting upon a screen at a great distance, £5 5s. 
CAMERA NEGATIVES. 


| Mahogany outside Body, lined with metal, making a 


Diam. of Condenser ... *gin. Gin. Sin. thoroughly practical instrument, and really good value £23120 


Price,no Front Lens ... 62/- 80/- 110/- 200/- 


Extra for Front Lens ... 27/- 27/- 37/- 63/- 63/- - 
Covering Plates ... 34X34 4bXat 64x43 8}xs}in. | Russian Iron Body, Brass Sliding Tubes (Educational)... .. 3 3 0 


Catalogue POST FREE. do. (College) 


PERKEN. SON & RAYMENT. LONDON. 


25 per cent. ‘Discount for Cash, or 14/6 r month (second- -hand, 10/6 per 10/6 per 
5 month) on the Three Years’ oie - Lists free of 
C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 
PIANOS EXCHANGED. 


These se magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
BEC CHS j * IN PIANOS CHAS. STILES & CO., 40 & 42 Southampton Row, 
LONDON, Ww.c. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE is “PHUSIS,” LONDON. 


Veet... < er *Three Lines in Column 
Half-yearly Per Line after o 
Quarterly . . Reel One Eighth Page, or Quarter Column . 0 18 
Quarter Page, or Half a Column .. . 

Half a Page, or a Column 
Whole Page . 

° * The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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HARRIS” 
MIGROSCOPE. 


» With Rackwork, £4 5 O 
Without ,, £3 12 6 


This 1s a first-class Microscope at a moderate 
fF price ; it has fine adjustment of best design. 
=. Base is solid and rigid, and is designed for 
comfort in. use. Complete with 2 Mirrors, 
Rotating Diaphragm, Eye-piece, 2 Achro- 
matic Object Glasses, }” giving 140 to 280 
diameters ‘and 1” giving 40 to 85 diameters. 
Draw Tube, Standard Screws. 
The whole packed in “ene Mahogany 


Cas 
If with 3” instead of. i”, £3 17s. 64. 
Giving 170 to 340 diameters. 


PHILIP HARRIS & CO., LTD., Chemical & + Physica Ippersins Makers, BIRMINGHAM. 


CROSSLEYWV’S GAS ENGINES. 


RECENTLY 


REMODELLED. 


GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 


CcCROSSLEWT BROS., xz.TD., OPENSHAVW, MANCHESTER. 


WaATSON’S NEW MICROSCOPES AND APPA 
‘WATSON’S HOLOSCOPIC EYEPIECES, for | 


use with either APOCHROMATIC or ACHRO- 
MATIC OBJECTIVES, an adjustment being 


provided to the special lenses employed, for 


efficiency, the performance being equal to the 
most expensive Compensating or Huyghenian 
Oculars. 

Magnifying Powers— 
6 in. tube length, 5, 7, 10, and 14 diameters. 
ro in. = 7; 10, 14, and 20 se 


PRICE, in Student's Size and Pattern, either 
power, 17/6 each. 
for Full Particulars see Supplemental List, 
Post Free. 


altering the correction. There is no sacrifice of | 


ARATUS. 
WATSON'’S Parachromatic OIL IMMERSION CONDENSER. 
| Total aperture, 1°30; aplanatic aperture exceeds 1°25. Un- 
doubtedly the finest Condenser obtainable for high- aaeed 
work. Optical part only ... £5 00 
re mes mounted with Iris Diaphra m and Set of Sto} -. £6 100 
WATSON SCHOOL” MICROSCOPE, 
pines with 1 in. Ob jective, in Case 
| WATSON’ **ROYAL” MICROSCOPE. A new “model high-class 
instrum 


MICROSCOPE. A highest-class instrument at 


BACTERIOLOGICAL, APPARATUS. MICROTOMES. or 
FIELD BOTANY and FIELD GEOLOGY. METAM OSES 
and DISSECTED PREPARATIONS. BOTANICAL and PHYSIO- 
LOGICAL 

For Particulars of all the above, see 
Watson's New Supplemental List to Catalogue No. 2, Post Fre: 
on application. 
Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
40,000 first-class Micro-Slides, Post free on application. 


WATSON & SONS (Zsvadlished 1837), Opticians to H.M. Government. 


313 HIGH HOLBORN, LONDON, W.C. New Branch Now Open: 


16 Forrest Roap, EpinpurGcu. And at 78 Swanston Street, Melbourne, 


Australia. “Awarded 3 39 Gold and other Medals at the principal International Exhibitions of the World. 


THE | NEW STIGMATIC LENS. 


SERIES Il. 7/6. 


BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with /u// afer‘ure to the extreme corners of the plat® 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the leris when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 


EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


f 


CA TALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd., 25 NEWMAN STREET, OXFORD STREET, LONDON, W. 


Printed by Richarp anp Sons, at 7 & 8 Queen 


City Lote alld vy 


anv Co., Lim:TEp, at St. Martin's Street, London, W C., and THe Company, 66 Fitth Avenut, New York. —THurspay, Nov. antag 
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A WEEKLY [ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1571, VOL. 61] ' THURSDAY, DECEMBER 7, 1899. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 


LYELL’S STUDENTS’ 


Oxford and’ Univesity | ELEMENTS OF GEOLOGY. 


Extension Lecturers, &c. 


Highest quality only, £14 145. prey 
Mew Catalegue of Optical Lanterns, A NEW EDITION, THOROUGHLY REVISED AND 


IN GREAT PART REWRITTEN BY 


and other Slides, Four Stamps. Professor J. W. JUDD, C.B., F.R.S., 
ness ; Of the Royal School of Mines. 
NEWTON & CO., | 


With upwards of 600 Illustrations. 
Crown 8vo. Qs. 


3 FLEET STREET, LONDON. | “‘TIt was a happy thought to entrust the preparation of so 

| important a manual to one of the most intimate, and certainly 
| not the least eminent, of the surviving friends of Sir Chas. 
| Lyell. . . . It is hardly too much to say that Lyell’s ‘ Principles 
| of Geology’ is not unworthy to stand side by side with Darwin’s 


Opticians to the Queen and 
the Government, 


im. | ‘Origin of Species’ as an epoch-making book in modern 
| science "—Standard. 
‘ | JOHN MURRAY, ALBEMARLE STREET, W. 


CHRISTMAS PRESENTS. 
NEGRETTI & ZAMBRA’S 
IMPROVED 
| SELF-RECORDING RAIN- 
CAUCES, BAROMETERS & 
THERMOMETERS, 
Giving continuous Records 


on Charts which only require 
changing weekly. 


CHESHIRE’S AND CROVA’S 
DISCS. 
FOR ILLUSTRATING STATIONARY AND 
PROGRESSIVE SOUND WAVES. 


We are now making accurate Cardboard Models 
of the above, for individual Student’s use. 


Price’ of the Set, consisting of two 10-inch Discs and Slit. others unable to take daily 


with full instructions, 1s, readings. 


** Special” Illustrated Price List of Instruments, suitable for 
Presents, free by Post to all parts of the World. 


JOHN J. GRIFFIN & SONS, ©) NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


20-26 SARDINIA STREET, LONDON, W.C. Brancues: 45 CORNHILL, and 122 REGENT STREET. 
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THE DAVY-FARADAY 
RESEARGH LABORATORY 


ROYAL INSTITUTION. 


DIRECTORS : 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 
Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 

This Laboratory was founded by Dr. Ludwig Mond, F.R.S., as a 
Memorial of Davy and Faraday, for the purpose of promoting, by original 
«esearch, the development and extension of Chemical and Physical Science. 

The Laboratory is open free of charge to Workers of either sex, and any 
ationality, prosecuting individual investigations ; and the extensive collec- 
tion of Physico-Chemical Apparatus presented by the Founder is available 
for their use, together with such materials, chemicals, electricity, &c., as 
the Directors may authorise. 

Assistants and a trained mechanician are attached to the Laboratory to 
aid Workers in the prosecution of their researches. 

Ail persons desiring to be admitted as Workers must send evidence of 
scientific training, qualification, and previous experience in original 
«esearch, along with a statement of the nature of the investigation they 
propose to undertake. 

Michaelmas Term.—Monday, October 2, to Saturday, December 16. 
Lent Term.—Monday, January 8, to Saturday, Apri! 7. 
Easter Term.—Monday, April 30, to Saturday, July 28. 

Forms of Application can be had from the Assistant SECRETARY, 

Royal Institution, Albemarle Street, W. 


BACTERIOLOGY. 
BACTERIOLOGICAL DEPARTMENT, 


KING’S COLLEGE, LONDON. 
Director: PROF. CROOKSHANK. 
The Laboratories are open daily for Instruction and Research from 
aoa.m.tos5p.m. For Syllabus of Classes apply THe SecreTary. 
For Information and Advice as to the Course of Instruction to be selected, 
application must be made in writing to Pror, CROOKSHANK, or an interview 
may be optained by appointment. 


SPECIAL CLASSES IN JANUARY. 


Two complete Courses of Practical Instruction for Medical Practitioners, 
Veterinary Surgeons, Analysts, &c., will commence on January 8th. 

Demonstrations to the Morning Class (Dr. Newman, D.P.H.) will be 
given at 11 a.m., andto the Afternoon Class (Dr. Nasu, D.P.H.) will be 
given at « p.m.; three days’ work, with practical work daily in the Labor- 
.atory fur ‘l wirty Days. 

A Class for Candidates for the D.P.H. (Bacteriology) will commence on 
January 8th at 10 a.m., and a Time Table arranged to suit the convenience 
of the Class. 

A Class in Clinical Ranetalogs, consisting of Demonstrations with 
practical work, will commence on Wednesday, January roth (2 to 3.30), and 

held on successive Wednesdays for six weeks. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
(UNDER THE AuspICces OF HER Majesty’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOspPiITALS OF THE SEAMEN’S 
HosPiraL Society. 

The next SESSION commences on MONDAY, JANUARY 15, 1g00. 
A Travelling Scholarship of £300 will be offered to Students of the School. 

The Laboratories, Museum, Library, &c., are open daily. Lectures on 
Tropical Medicine, Tropical Hygiene and Surgery in the Tropics, are 
delivered during the Session. 

Ciinical Instruction is given daily in the wards of the Hospitals. 

Special arrangements for Board will be made for those who may desire 
to reside on the premises. 

For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micwe Esq., Seamen’s Hospital, Greenwich, S.E. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at any hours or 
times most convenient for worker. in CHEMISTRY, PHYSICS and 
BACTERIOLOGY. Facilities for Commercial investigations are supplied. 
Furnaces and powerful Electrical Currents can be used. 

The Fees are at rate of £3 3s. for one month (five days a week, six hours 
aday). Apparatus supplied free. 

Private Laboratory, £4 14s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Apparatus, 
and use of Accurate Balances and Standard General Instruments, also 
Furnaces, &c. 

9 Heathcote Street, Mecklenburgh Square, | R. C. T. EVANS, 
Gray's Inn Road, W.C. Director. 
SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 


Well-equipped LABORATORIES, DAY AND EVENING. Personal 
or Class Tuition. 
**R.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


INSTRUCTION IN 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 

Courses for Beginners, as well as tor Advanced Students, in Physioloy, 
and Technology of Fermentations—Biological Analysis of Yeast. 

Manuals:—E. Chr. Hansen: ‘“‘ Practical Studies in Fermentation.” 
London (Spon), 1896. Alfred Jorgensen: Micro-organisms and Fermei:- 
ation.” London(F. W. Lyon), 1893. 

Further Particulars on Application to the Director, ALFRED JORGENSEN 
The Laboratory, Copenhagen, 


LONDON MATRICULATION AND HOSPITAL 
SCHOLARSHIPS. 


QUERNMORE. 

Special Preparation for the above, Privately, in Class, or by Corre- 
spondence, by Messrs. JOHN GIBSON (First Class, Cambri ‘ge) and G. 
LOLY (First Class, London), with large Staff of Specialist Tuturs Resident 
Pupils received at Upper Norwood. Long list of successes un application. 

N.B.—The London Matriculation Guide, with Examination Papers and 
Solutions (price 1s.), is issued each January and June. 

Address: Messrs. GIBSON & LOLY, 24 Chancery Lane, W.C. 


B.A. ano B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
ona THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. J. CHaRLEston B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, W.C. 
Telegrams—‘‘ Tunzelmann, London.” 


THE ELECTRICAL 


AND 
GENERAL ENGINEERING COLLEGE. 
Presipent—G. W. pe TUNZELMANN, B.Sc. Lond., M.I.E.E. 
Principat—J. H. REEVES, M.A. Cantab. 
Next SESSION begins WEDNESDAY, SEPTEMBER 27. 


Particulars on application to the SECRETARY, 2 and 4 Penywern Road, 
Earl's Court, S.W 


GOVERNMENT GRANT OF £4000 TO 
DEFRAY THE EXPENSES OF SCIENTIFIC tNVESTIGA- 
TIONS. Applications for the year 1900 to be considered at the Annual 
Meeting of the Government Giant Committee, must be forwarded to the 
Ciekk to the Government Grant Committee, Royal Society, Burlington 
House, London, W., by January 31, andmust be written upon Printed 
Forms, which can be obtained from the CLerk. 


EAST LONDON TECHNICAL 


COLLEGE. 
ASSISTANT DEMONSTRATOR is Required ia the Day School, 
Physics Laboratory. Commencing Salary. £6c. 
Applications should be addressed to the TREASURER. 


Required shortly in a Scientific Department 
in the Colonies, a capable TECHNICAL ASSISTANT. Age 25 to 
35- Qualifications : Preferably a Graduate in Natural Science Honours ; 
well informed in current Scientific work, chiefly Biological ; proficient 
in French and German; and with good experience in correcting and 
editing papers for the press—latter essential. Salary, £300 to £400, 
according to experience, with a First Class Fucun)—haioen, stating 
full particulars, to Mr. Harries, 63 Victoria Street, S.W. 


WANTED.—By a leading London Firm of 
Scientific Instrument Manufacturers, an ASSISTANT to PHYSICS 
MANAGER. Good grounding in Experimental Physics essential. 
One with Commercial Experience preferred.—State full particulars, also 
Wages required, to ‘‘ Exeansion,” Nature Office. 


EXPERIMENTAL WORKS, BATH.— 
Facilities for conducting Scientific and Mechanical Investigations. 
Pupil taken. Seventy acres of ground.—Apply to MANAGER. 


MOA SKELETONS. 

Very fine, well-mounted, Specimen of EurvaSteryx crassa and Meiorn:: 
casuarinus, suitable for Public or Private Museum; also legs and feet of 
Dinornis robustus.—O. E. Janson & Son, Natural History Agents, 4; 
Great Russell Street, London, W.c. 

Sale bp Auction. 
MONDAY, DECEMBER 11. 
A SPECIAL SALE OF LANTERNS, SLIDES, AND 


APPARATUS. 
MR. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, as above, at half- 
past 12 o'clock precisely, by order of the Executors of a Gentleman 
deceased, several valuable Lanterns by leading Makers, and a large 
quantity of Lantern Accessories ; also fine Collection of Hand-painted 
and other Slides, &c. ~ 


On View the Saturday prior, 10 till gue morning of Sale, and Catalogues 
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H. J. GLAISHER’S NEW BOOKS. QUAKER BATH CABINET 


Nearly Ready, Demy 8vo, Price 7s. 6d. net ; by Post 7s. 10d. ah Seca 


THE LETTSOMIAN LECTURES ON | Should be in py) Home for HOT-AIR VAPOUR, 
Senior Physician, Royal Free Hospital; Asst- Physician, St, or MEDICATED BATHING PURPOSES. 
mew's | Makes Clean, Healthy, Strong a and Vig. Vigorous Men and Women 
CLINICAL LECTURES ON NEURAS- _ NATURE'S COMPLEXION BEAUTIFIER. 
THENIA. Comprising a complete Account of its Symptoms, Pa- Cures a Bad Cold with One Bath, Averts Fevers, La Grippe, &c. 
thology and Treatment. By THOMAS D. SAVILL, M.D. | 
Now Ready, Crown 8vo, Cloth, Price 2s, net ; by Post 2s. 3d. 


CANCER, Illustrated by 1000 Cases from | 
the Registers of the Middlesex Hospital and by 50 Selected Cases of 
Cancer of the Breast, &c., &c. By T. W. NUNN, F.R.C.S. With 
Plates of Microscopical Sections. 


Ready Shortly. 
STUDIES INHUMAN AND COMPARA- 


TIVE PATHOLOGY. By WOODS HUTCHINSON, A.M., 
M.D., Professor of Comparative Pathology, University of ‘Buffalo, 
Medical Department. 


Nearly Ready, Sewed, Crown 8vo, Price 1s. 6d. net ; by Post 1s. 8d. 


CONSUMPTION: ITS NATURE AND 


TREATMENT. By WILLIAM H. SPENCER, M.A., M.D.Can- 
tab., M.R.C.P.Lond., Consulting Fhysician to the Bristol Royal In- These Health Baths should be taken by all persons, whether 


firmary ; formerly Lectmer on the Principles and Practice of Medicine, healthy or unhealthy, at least once or twice a week. They open 
and on Pathology, at University College, Bristol, Medical School. | the 5,000,000 sweat pores of the skin, and force out by Nature’s. 
Second Edition, Royal 8vc, Cloth, Price 3s. 6d. net ; by Post 3s. 10d. | method all the impure, poisonous matter which causes disease. 
ON THE STUDY OF THE HAND FOR __Soap and water simply cleanse the surface or outside of the 


INDICATIONS OF LOCAL AND GENERAL DISEASE. By | body, while these Thermal Baths cleanse inwardly and out- 
EDWARD BLAKE, M.b., M.R.C.S. Rewritten and much En- | wardly, making the blood pure, sleep sound, skin soft, white 


Cures the most obstinate cases of 
Rheumatism, Obesity, Neuralgia,. 
La Grippe, Malaria, Catarrh, Piles,. 
Dropsy, all Blood, Skin, Kidney, 


and Nervous Troubles. 


25s. each, post free, 
Sent immediate use.. 


RECOMMENDED BY THE 
BEST PHYSICIANS. 


Folds into 3 in. by 28 in. space ; weighs 7 lbs. 


€ New th Pulse—Chloroft »a | 
Engorged Liver. 36 Illustrations. Descriptive (Z) Pamphi Pamphlet Post Free. 
H. J. GLAISHER, THE GEM SUPPLIES co., 
57 WIGMORE Stassr, Lonpon, W. 6 BISHOP'S | COURT, CHANCERY LANE, LONDON, WC, 


-WEBSTER’S INTERNATIONAL DICTIONARY 
OF THE ENGLISH LANGUAGE. 
One Volume, Cloth, (£11 lls. 6d. 


A PRACTICAL, HANDSOME AND - CHEAP XMAS PRESENT 
FOR THE MAN OF SCIENCE AND THE MAN OF AFFAIRS. 


It excels in the ease with which the eye finds the word sought; in accuracy of definition ; in effective methods of indicating. 
pronunciation ; and in terse and comprehensive statements of fact. 

WEBSTER’s DICTIONARY has been so long and so well known that it seems superfluous to say much as to its great merits and 
practical usefulness. In order that the book may continue to deserve its success every pains have been taken to keep it 
thoroughly abreast with modern scholarship. 

In the year 1891 was issued the Third Edition, which can fairly claim to be practically a new book. This edition was reprinted 
with corrections in 1892 and 1894, and was revised in 1897. Its vast superiority over former editions is attested by the 
following facts :— 

The whole work has been reset in new type from beginning to end. The preceding edition, with all its supplementary 
matter, has been re-studied line by line. 

A close comparison has been made with a whole library of the most recent works on philology and all branches of know- 
ledge that include new usages of speech. 

Upon technical subjects specialists have been employed, and their contributions have been carefully harmonised in form: 
with the general principles of the revision. 

Great care has been devoted to the illustrations; the number has been increased from 3000 to nearly 4000, and 
about two-thirds of o_ are entirely new. 

THE ATHENAUM.— . The publication of this volume of 2118 pages ought to be regarded with gratitude as a 
remarkable and beneficent 

This Dictionary is issued in one or two volumes, bound in various styles, at prices ranging from £1 11s 6d. to £3 15s. 
The Half-Calf Binding, price £2 2s., is strongly recommended. 

On receipt of a Postcard mentioning NATURE, a detailed Prospectus will be sent Post free. 


LONDON : GEORGE BELL & SONS, YORK STREET, COVENT GARDEN. 
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THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


This work, now in course of publication, embraces : 


1. A Bibliography classified according to subjects arranged (1) according 
‘to the year of publication, and (2) alphabetically under each year according 
‘to the name of the author ; each item has its distinctive number for reference 
purposes. 


2. An /ndex, which, although arranged alphabetically, is classified in 
groups more than is usual in an index, the object being to render it possible, 
cat some future time, to amalgamate the various subject indexes into one 
general classified index. 


3. A Systematized Collocation of Facts grouped according to their rela- 
tionship to each other. The aim of the whole is to enable any person 
engaged in scientific research to find the information he seeks with a minimum 
expenditure of trouble, time and cash. 


As the work is the result of forty years’ labour, its main features cannot 
be fully described in a short advertisement. All persons interested in the 
‘classification of scientific data, especially those commencing a research, are 
invited to send for a prospectus and fuller particulars to 


A. RAMSAY, 
4 Cowper Road, Acton, London, W. 


THE GEOGRAPHICAL JOURNAL. 
Price 2s. CONTENTS—DECEMBER. 


Opening Address, Session 1899-1900. By the President.—Travels in 
Bokhara. By Willy Rickmer Rickmers.—New Light on some Medizval 
me 7 C. Raymond Beazley, M.A.—Regions of the Benue, By 
Lich H. Ses - 4 Jenner’s Expedition from Kismayu to Logh, on 
the Juba.—Recent Journey from Shanghai to Bhamo through Hunan. By 
Captain A. M. S. Wingate.—International Oceanographical Research.— 
Bartholomew's Physical Atlas: A Review. By Hugh Robert JMill, D.Sc., 
F.R. Met. Soc.—Three Recent Books on China: Review. By Geo. G 
‘Chisholm, M.A., B.Sc.—The International Geography: Review. B 
‘Major L. Darwin.—The Monthly Record.—Correspondence: On the Ad- 
vance and Retreat of Sea-ending Glaciers. By Sir Martin Conway.— 
Patagonia. By A. M. Robinson.—Meetirgs of the Royal aaareet 
Society, Session 1899-1900.—Geographical Literature of the Month.— 
Numerous Maps and Illustrations. 


London : EDWARD STANFORD, 26-27 Cockspur Street, Charing Cross. 


LAMLEY & Co. 


JUST PUBLISHED. 


PRIMEVAL SCENES. 


Being some Comic Aspects of Life in Prehistoric Times. 


By the Rev. H. N. HUTCHINSON, 


Author of ‘Extinct Monsters.” 


Imp. 4to, 6s. 


Twenty-five full-page Drawings and an original Cover Design by J. 
HASSALL and F. V. BURRIDGE, illustrating some comic aspects of 
life in prehistoric times, with a few lines of explanatory text to each picture. 

The Author has taken great pains to show the public that “‘ Prehistoric 
Peeps " may be amusing, and at the same time drawn strictly in accordance 
with scientific discovery. 


[LAMLEY & CO, 1 and 3 Exuisition Roan, S.W. 


Just Published. With 564 Illustrations. 
10s. 6d. 


A TEXT-BOOK OF PHYSICS. 


By W. WATSON, B.Sc., 


Assistant Professor in Physics in the Royal College of Science, London ; 
Assistant Examiner in Physics, Science and Art Department. 


For use in Technical Schools, Advanced Science and Art 
Classes, Engineering Schools, Universities, &c. 


Large Crown 8vo. 


London: LONGMANS, GREEN, & CO. 


SCIENTIFIC 
GLASS BLOWERS 
| . Manufacturers of Chemical 
and Physical Apparatus. 


PATENT DOUBLE 
SURFACE CONDENSER 


Extremely Small and Light, 
Great Efficiency. 
PARTICULARS OF ABOVE AND PRICE 
LISTS OF APPARATUS ON 
APPLICATION TO 


148 HIGH HOLBORN, 
LONDON, W.C. 
IMPROVED D’ARSONVAL 


GALVANOMETERS. 


Most 
PRICES 
SENSITIVE 
AND DEFLECTIVE, 


ZERO, 
or 
BALLISTIC 


£4-10-0 


LIBERAL DISCOUNTS. 


Write for Price List and Particulars of Potentiometers, 
Galvanometers, Electrical Thermometers, Exper'- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 
THRIPLANDS, ” 


Laboratory { KENSINGTON covet, } LONDON, W. 
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QUARTZ FIBRES. 


We are now making QUARTZ 

FIBRES about 40 cm. long, 

capable of supporting a weight 

of 50 grammes. These are espe- 

cially suitable for suspending 
heavy magnets. 


Price of Box containing 6 of these Fibres, 


£1 00 


FIBRES SUITABLE FOR 
GALVANOMETER SUSPENSIONS. 
In Box containing 6 Fibres 16 cm. long - 5 


d. 
oO 
” ” 30 ” = 7 6 
” ” 40 ” 10 


SCIENTIFIC INSTRUMENT CO. 


LIMITED, 


CAMBRIDGE. 


NEW MODEL 


PORTABLE | 
EQUATORIAL 
MOUNTING 


For 3” or 33" 


TELESCOPES. 
Y 


ation Axis, Quick and Slow Motion, in 


Latitude Adjustment, Clamp for Declin- 
Right Ascension. 


EQUATORIAL MOUNTING with Divided Circles and Stand 
fitted with short Iron Column, Levelling Screws, and Metal 
Stretcher,’ £15 15s. ; or, complete with 3” Telescope, £25 


ILLUSTRATED CA TALOGUE GRATIS. 


JU. H. STEWARD, 


OPTICIAN, 
406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


THE ZOOLOGICAL RECORD, Vol. 35. 


Being Records of Zoological Literature relating chiefly to the Year 
1898. Edited (for the Zoological Society of London) by D. Suarp, 
M.A., F.R.S., F.Z.S., &c. London, 1899. 8vo. Price 30s. 

To be obtained at the Society’s Office (3 Hanover Square, W.), or through 


COSSOR, 


FARRINGDON RD, 
EC. 


Original Maker of ‘*X*?? RAY TUBES in England. 
FOCUS TUBES giving finest possible definition. IMPROVED TUBE 
HOLDERS, with arrangement for securing wires to avoid perforation of tube. 
All kinds of ‘*X”" Ray Apparatus, Mercury Pumps, Screens, Spark 
Gaps, &c. Applications for Price Lists invited. 


For Photography, Unsurpassed for fine definition. 


Coke [Ensrs 


TAYLOR, TAYLOR, & HOBSON, 
Stoughton Street Works, Leicester ; 
and 18 Berners Street, London, W. 


FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W, 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 


PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 
LOSSES PAID OVER £22,000,000. 


IF YOU BUY 


YOU WILL HAVE 


THE VERY BEST. 


One that will do the work, do it well, keep on 
doing it well, even if it is used all the time, 
and hard at that. 


CHEAP TYPEWRITERS SOON 
SHOW SIGNS OF WEAR 4 TEAR. 


The SMITH PREMIER is buiit for work, 
and will outlast any other typewriter. .... 


Lhe Smith (premier 
Typewriter Co., 


14, Gracechurch Street, 
London, E.C. 
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CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY 8S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN, & CONNOP F.S. PEROWNE. 


A Cruise to the WESTERN MEDITERRANEAN. 


TILBURY, GIBRALTAR, TANGIER, ALGIERS, PALMA, VILLE- 
FRANCHE (for NicE, CANNES, MONTE-CARLO), MARSEILLES. 


A FIFTEEN DAYS’ GRUISE FOR £9 Os. AND UPWARDS. 
A Cruise to the EASTERN MEDITERRANEAN. 


(Return ticket to MARSEILLEs included. ) 
MARSEILLES, SYRACUSE, Pirvus (for Athens), 
» NAPLEs, MARSEI 
A THIRTY-FIVE DAYS" CRUISE FOR £36 15s. AND UPWARDS 
s.¥. ARGONAUT. Tonnage, 3254; h.-p., 4000. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


WATKINS & DONCASTER, 


NATURALISTS, 


MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Supertty of Cabinets and 
Apparatus, references are permit to distinguished 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural eee, All Books and Publications on Natura! 
istory supplied. 


36 STRAND, LONDON. W.C. 


(Five Doors from Charing Cross.) 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE MOST NUTRITIOUS. 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE POR LIVING PICTURES. 


THE MOST PERFE 
No Suutter, therefore no Flickering. Sue Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LAN TERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpeEn, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for’ lass 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
TAN Guinness, Madame Apg.ina Patti, &c., &c. Patent Pam 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wic! Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 

ravings, 6d. ; Postage, 34. List of 300 Lecture Sets ects, 

iews, &c, 6d. ; ‘ostage 2d. Pamphlets Free. Ww. C. GHES, 
Brewster House, 8a Mortimer Road, Kingsland, 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 


Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 4s. ; 400 do., £5 125. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET. LONDON, E.C. 
PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 


Mineralogists 
To Science and Art Department, Batik. “Indian and Colonia) 
Museums, &c. 
NOVELTIES and and PRECIOUS 


Mineral Specimens for and Collectors, and ail poses. 
Rock Specimens and our of Rocks and Minerals 


NEW AND VALUABLE MiNERAT 1. SPECIMENS CONSTANTLY 
Stores & : 1 Kelso. KENSINGTON, W 


New CaTALoGugs Lists FREE. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 


all Medicine Vendors. 


“ OPTIMUS” ENLARGER. 


This already popular model 
is finished in a very superior 
and practical style. The lamp 
gives a brilliant and even light. 
The optical system is through- 
out the best. Zhe Lens will 
be found to give a very flat 
Jield and good marginal defini- 
tion. 


Incandescent Gas, 
s. 6d. extra, 


* Suirep For Pocket 
= Camera NEGATIVES. 
Diam. of Condenser... *4in. sin. 6in. 
Price,no Front Lens... 62/- 70}- 
Extra for Front Lens ... 27/- 27/- 
Covering Plates ... 34x 


Catalogue POST FREE. 


“OPTIMUS” MAGIC LANTERNS {i 


Each Lantern is efficient for Exhibitions. 
The Lens gives mg? definition, being a 
superior Achromatic hotographic Combin- 
ation, with — and Pinion, compound Con- 
denser of 4in. diameter. Each has 3-wick 
Refulgent me. and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making a 
thoroughly practical instrument, and really good value £2 120 


Russian Iron Body, Brass Kony Tubes (Educational)... 330 
(College) 


PERKEN, SON & RAYMENT, marron LONDON. 
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W. G. PYE & CO. 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


CAMBRIDGE 
ROCKING 


MICROTOME. 


WITH 
ORIENTATING 
OBJECT- 
HOLDER and 
PATENT 
CLUTCH, which 

RICE £3:15:90. affords easy 
Adiustment in all directions without the aid of Thumb-Screws. 
EMBEDDING BATH for Mounting Specimens with Pans, 
Vials, Gas Burner Regulator, Stand, com- 
lete, sendy use - £2 20 
Or MICROTOME and BATH together ~~ ~» £513 6 
For FLAT CUTTING and other MICROTOMES, see List. 


PRICE LIST of Physicalfand Physiological Apparatus Now 
Price p Sixpence, Post free. 


JAS. SWIFT & SON, 


MANUFACTURING OPTICIANS. 


S@LELY APPOINTED TO THE A.M. Dept. 
AK OFFICE, FOR THE SUPPLY 
OF Micacscorss. 
Patent form of Student's Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 
in Case, from 


£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary's, St. Bartholomew's, Guy’ S, 
Middlesex, London, and St. Thomas’s. 


Seven Gold Medals awarded for excel- 
lence of manfacture. 


Catalogue on Application. 
81 TOTTENHAM COURT ROAD, W. 


JAMES G. LORRAIN, M.I.E.E., M.I.MECHLE., &., 
CHARTERED PATENT AGENT, 
Norfolk House, Norfolk Street, LONDON, W.C. 


Speciality—-PHYSICAL PATENTS, 
OPPOSITIONS, AND AMENDMENTS. 


Charges on Application. 


Telephone No. 2511 GERRARD. Telegrams: ‘‘ Lorrain, Lonpon.”’ 
“ 


Patentees’ Handbook” Post free on application, 


Cc. BAKER’S 
MICRO-SLIDE LENDING DEPT. 


SUBSCRIPTION: £1.1.90O 
For 12 Deliveries of 20 Slides each, Post free both ways 
CATALOGUES, 
MICROSCOPES, 
TELESCOPES, 
Post free on application. 
244 HIGH HOLBORN, LONDON. 


THE 


AERIAL 
GRAPHOSCOPE 


(BRUCE’S PATENT). 


Showing Lantern Pictures in Space and Relief without a 
Scteen, Weird Ghost Effects and Visions, and a variety of 
Entirely Original Experiments on Persistence of Vision. 

Exhibited at the Soirées of the Royal Society, Royal Insti- 
tution, Society of Arts, London Institution, &c., &c. 

The Inventor, Mr. ERIC STUART BRUCE, \.A. 
Oxon., F.R. Met. Society, can accept Engagements for his 
Elaborately Illustrated Lecture on this complete Novelty, also 
for shorter Demonstrations at Soirées, Photographic Exhi- 
bitions, and other Entertainments. 


APPLY 70 


E. S. BRUCE, Esq,, 
19 CAMPDEN IIOUSE ROAD, KENSINGTON, 
LONDON, W. 


FOR XMAS _ PRESENTS. 


A NEW STEREOSCOPIC BINOCULAR 


FIELD GLASS 
Of NEW FORM and CONSTRUCTION. 
(English Patents, Nos. 5639 and 
7942, 1894.) 

Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 


always ready for use. 
Prices: £6 to £8. 


For NAVAL MEN and wnat ae &c. (we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight). Prices: Night, £10; Day, £11. 

Lllustrated Price List free. 


CARL ZEISS oor sENa), 


29 MARGARET STREET, REGENT STREET, LONDON, W. 


PHYSICAL AND MECHANICAL 
APPARATUS. 


EVERETT & Co., 
Engineers and Electricians, 
22 CHARTERHOUSE SQUARE, LONDON, E.C. 
Scientific and Electrical Instrument Makers. 


Apparatus for Laboratories, &c., designed and made to meet any 
requirements. 


MACHINES FOR ANY SPECIAL PURPOSE BUILT TO ORDER. 


Moves DgsIGNED AND MAbs FOR INVENTORS. 
Accuracy combined with Highest Skill at Reasonable Charges. 
REPAIRS OF EVERY DESCRIPTION. 


month) on the Three Years’ System. Lists free o 


25 per cent. Discount for Cash, or 14/6 month 10/6 per 
ystem. 
BORD S a ANOS C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 
PIANOS EXCHANGED. 


y These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
SI CHS i c IN PIAN 0S CHAS. STILES & CO., 40 & 42 Southampton Row, 
LONDON, W.C. 
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In all sizes up to 7 x'5in, For Plates, Cut Films or Film 8, 9 & 10 HATTON GARDEN, LONDON, 


in Spools. | \ 
A Series of High-Class Instruments for Serious Work,em- SCIENTIFIC INSTRUMENT MAKER 
bodying every New Advance in Photography. |. TO THE 


Prices from £13 to:{50._- WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c., 
Have been in Constant Use FOR EIGHT YEARS in all = IS SOLE MAKER OF THE 
Parts of the World. NEW PATENT 
EIN’: 
MOUNTAIN ANEROID 
BAROMETER. 


The Barometer that all the World 
has been waiting for, and the only 
Aneroid that can be thrown in and out 
of action as required, and which, when 
out of action, is absolutely impervious 
to the influence of variations in at- 
mospheric pressure. Travellers and 
Surveyors will now be able to ascertain 
correct altitudes owing to the mar- 
vellous accuracy of this Instrument, 
which is described at length by Mr. 
Wuvymper, the distinguished Alpine 
climber, in the “ Times” of Dec. 17, 
1898. In 65 readings taken between 
1227 and 10,289 feet above the sea, the 
mean error ascertained by comparison 


““N. & G.” Camera, open, to show Fittings and Movements. 
TRIPOD CAMERAS, 
SURVEYING CAMERAS, 


and very Small and Light with the Mercurial Barometer was never so much as o'1 of an inch. He 
POCKET CAMERAS tn made for and in ot 
for Travellers and Field Naturalists. howe,” 
SPECIALITY ; CompLete Ovrtrits for Scientific Expedi- |  “‘!t is beyond doubt a wonderful instrument,” &c. (Press). 
tions and Special Research. | _ It is made in Aluminium for lightness, in either 3-inch or 4}- 
Catalogues and &stimates free on application. _ inch sizes, with Sling Leather Case, and supplied at the follow- 
Lenses, Kinematographs, Lanterns, and all Photographic | ing prices :—Scale to 5000 feet, £5 5s, To 10,000 feet, 


Accessories and Materials. £5. 10s. £5 15s. feet, £6. ely j 
-B.—Orders wi executed for this Instrument strictly in 
NEWMAN & GU ARDI A, Ltd.,, | the rotation in which they are received. 
90 & 92 Shaftesbury Avenue, London, W. Full particulars on application. 
OPPOSITS THE BRITISH MUSEUM. ee 


(TEMPERANCE), 


GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
n every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 
Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, ° 


ESMOnN D HOTEL. 


(TEMPERANCB), 
MONTAGUE STREET, RUSSELL SQUARE. 


Tuts Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exceptio - 


ally . Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
elegraphic Address: ‘* TRUSLOVE, LONDON.” Proprietor—J. TRUSLOVE. 


THE SCIENTIFIC MAN'S, NATURALISTS, AND TRAVELLER'S CAMERA 
Stereoscopic Company’s BINOCULAR, 


Because when ready to take 12 Pictures it weighs 19 ounces only. 


It is used like a Field Glass. Takes instantaneous and time exposures. Gives Pictures 7 in. by sin. 
when used with the simple printing and enlarging ongeretae. Price £5 5s. only. Complete with enlarging 
apparatus, £10 10s, Also made in larger sizes. REE Lessons to Purchasers. 

From R. BOWDLER SHARPE, Esq., LL.D., Assistant Keeper, Zoological Department, British Museum: 
** March 4, 1898. 

‘* I have received the remainder of the proofs of my_photographs, and I must say that I am delighted with 
them. I consider it one of the best day's work I ever did when I bought one of your ‘ Binocular’ Cameras 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompani- 
ment of a summer's outing, and, in my case, 90 per cent. of my Norway photographs have come out beauti- 
fully, while even the small remainder cannot be considered failures. 1 think this is a grand result, when you 
remember that I had little or no experience of photography, and had only time for an hour's instruction in 
your rooms the day before I sailed, and, further, that I had to make my own dark rooms in Norway in the 
best way I could. I am looking forward to having much pleasure this summer from the faithful ‘ Binocular,” 
and I have recommended it to all my friends.” 


THE STEREOSCOPIC COMPANY, 


106 and 108 REGENT STREET, W., and 54 CHEAPSIDE, E.C. CATALOGUES FREE. 


Printed by Richarp CLay AND Sons, Limirep, at 7 & 8 Breaa Street Hil, Queen Victoria Street, in the City ot London and published by MACMILLAN 
anv Co., Lim:rep, at St. Martin’s Street, London, W C., and Tue MacmILLAN Company, 66 Fifth Avenue, New York.—THurspay, 7 1599- 
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NEWTON'S PATENT 
Scientist's Biunial Lantern, 
4- AS MADE FOR 
w- Oxford and London University 
et, Extension Lecturers, &c. 
in Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 
NEWTON & CO., 
Opticians to the Queen and 
the Government, 
a 3 FLEET STREET, LONDON. 
ms 


| 
| The body is made entirely of brass and gun-metal, with rack-motion and fine 
| screw adjustment. Three achromatic powers (separable) of excellent defining 
| power, t-inch, }-inch, and }-inch ; adjusting slide-holder to stage, revolvin, 
| diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole pack 

in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 
| Price £8 15s. Od. 

New Illustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 STRAND, LONDON, w.c. 


MICROSCOPE 


THE 


“BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, , : NEGRETTI & ZAMBRA’S 


One Bye-piece ; Double Nose- + = | TRAVELLER'S SCIENTIFIC COMPANION. 
piece, Two Object-glasses, 2/3” |‘ Barometer Altitude Scale, Patent Dial 
adj hermometer for Air Temperatures (or a Clinical ermometer may 

and 1": usted to be in » ' substituted). An excellent Present for Officers on Foreign Service. 
about focus, and the whole yw PRICE £4 10s to £7 10s. ’ 
packed in polished Mahogany : . , | Can also be had Mounted in either Gold or Silver Cases. 

**Special ” Illustrated Price List of Instruments, suitable for 
£6 8 a : 6 : Presents, free by Post to all parts of the World. 


R J. BEC NEGRETTI 
&& K ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN 

» Ltd., 38 HOLBORN VIADUCT, E.C. 
68 CORNHILL, LONDON, E.C. Brancns—4s CORNHILL ; and 122 REGENT STREET. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS BEFORE EASTER, 1900. 
Lecture Howr, 3 O'CLOCK P.M. 

CHRISTMAS LECTURES. 


Cuar.es VERNON Boys, Esq., F.R.S., Six Lectures (adapted 
to a Juvenile Auditory) on “‘ Fluids in Motion and at Rest,” Experi- 
mentally Illustrated. On Dec. 28 (Thursday), Dec. 30, 1899, Jan. 2, 4, 6, 
9, 1900. One Guinea the Course ; Children under 16, Half-a-Guinea. 

Pror. E. Rav Lankester, M.A., LL.D., F.R.S., Director of the 
Natural History Departments of the British Museum, Fullerian Professor 
of Physiology, R.I. Twelve Lectures on Structure and Classification 
of Fishes.” On Tuesdays, Jan. 16, 23, 30, Feb. 6, 13, 20, 27, March, 6, 13, 
20, 27, April 3. One Guinea the Course. 

W. H. R. Rivers, Esq., M.A., M.D.. F.R.C.P. Three Lectures on 
“The Senses of Primitive Man." On Thursdays, Jan. 18, 25, Feb. 1. 
Half-a-Guinea. 

Pror. H. H. Turner, M.A., F.R.S., Savilian Professor of Astronomy 
in the University of Oxford. Three Lectures on ‘‘ Modern Astronomy.” 
On Thursdays, Feb. 8, 15, 22. Half-a-Guinea. 

Cuarces Wavpstein, Esq., Litt.D., Ph.D., L.H.D., Slade Professor of 
Fin: Art, University of Cambridge. ‘Three Lectures om ‘* Recent Excava- 
tions at the Argive Herzum (in Greece). (Illustrated by Lantern Slides). 
On Thursdays, March 1, 8, 15. Half-a-Guinea. 

Thre: Lectures on Thursdays, March 22, 29, Aprils. Half-a-Guinea. 


Sir Hupert H. Parry, Mus.Doc., M.A., D.C.L., Director of the Royal 
College of Music. Three Lectures on ‘‘ Neglected By-ways in Music (with 
Musical Illustrations). On Saturdays, Jan. 20, 27, Feb. 3. Half-a- 
Guinea. 

W. L. Courtney, Esq., M.A., LL.D. Three Lectures on “ The Idea 
of Tragedy in Ancient and in Modern Drama.” On Saturdays, Feb. 10, 
17, 24. Half-a-Guinea. 

Tue Ricur Hon. Lorp Ravieicu, M.A., D.C.L., LL.D., F.R.S., 
M.R.1., Professor of Natural Philosophy, R.1. Six Lectures on ‘ Polar- 
ised Light." On Saturdays, March 3, 10, 17, 24, 31, April 7. One Guinea. 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Tickets issued daily at the 
Institution, or sent by pust on receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 


The Frivay Eveninc MeerinGs will begin on January roth, at 9 p.m., 
when the Right Hon. Lorp RavLeiGu will give a Discourse on ** Flight.” 
Succeeding Discourses will probably be given by the Hon. Cuarves A. 
Parsons, Prof. J. ReyNotps GREEN, ARINGTON SMyTH, Esgq., 
Prof, Joun H. PoyntinG, Major Ronatp Ross, Prof. Frank CLowes, 
Sir Benjamin Stone, M.P., Sir ANpDrEw Nose, K.C.B., Prof. J 
Arthur Tuomson, Prof. Dewar, and other Gentlemen. To these Meet- 
ings Members and their Friends only are admitted. 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year, or a compositon of Sixty Guineas. 

UNIVERSITY COLLEGE, LONDON. 
SPECTROSCOPY AND SPECTRUM PHOTOGRAPHY. 
By E. C. C. Baty. 

A Course of Eight Lectures dealing with the methods of Spectroscopy 
especially in connection with the Photography of the Spectrum will be 
given on Friday Evenings at 5.30 o'clock, commencing on January 19, 


1900. 

The following subjects will be treated and illustrated by experiments :— 
Refraction and Diffraction.—‘the Prism Spectroscope. — he Comparison of 
Spectra and Determination of Wave Lengths.—The Grating Spectroscope. 
—Concave Gratings; their Mwounting and Adjustment.—Wave Length 
Determination with the Grating. Photography of the Spectrum.— Methods 

Producing Spectra.—Fluorescence and Phosphorescence. Fee for the 


Course, £1 15. 
J. M. HORSBURGH, M.A., Secretary. 


BA. ann B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: tin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. 7. Cuananeron B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, W.C. 


SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 

Well-equipped LABORATORIES, DAY AND EVENING. Personal 


or Class Tuition. 
“*R.,” 9 Heathcote Street, Gray's Inn Road, W.C. 
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BIRKBECK INSTITUTION, 
Breams Buildings, Chancery Lane, E.C. 
Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University of 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 

EVENING CLASSES in all stages for Science and Art 
Department Examinations. 

HIGHLY-EQUIPPED LABORATORIES. 


Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 


Prospectus free, Calendar 6d. (Post 8d.) on 
application to Secretary. 


BACTERIOLOGY. 
BACTERIOLOGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON. 
Director: PROF. CROOKSHANK. 

The Laboratories are = daily for Instruction and Research from 
1oa.m.to5 p.m. For Syllabus of Classes apply THE SecrETARY. 
For Information and Advice as to the Course of Instruction to be selected, 


application must be made in writing to Pror. CROOKSHANK, or an interview 
may be optained by appointment. 


SPECIAL CLASSES IN JANUARY. 


Two complete Courses of Practical Instruction for Medical Practitioners, 
Veterinary Surgeons, Analysts, &c., will commence on January 8th. 

Demonstrations to the Morning Class (Dr. Newman, D.P.H.) will be 
given at 11 a.m., andto the Afternoon Class (Dr. Nasu, D.P.H.) will be 
given at 2 p.m. ; three days a week, with practical work daily in the Labor- 
atory for THirty Days. 

A Class for Candidates for the D.P.H. (Bacteriology) will commence on 
January 8th at 10 a.m., and a Time Table arranged to suit the convenience 
of the Class. 

A Class in Clinical Bacteriology, consisting of Demonstrations with 

ractical work, will commence on Wednesday, January roth (2 to 3.30), and 
held on successive Wednesdays for six weeks. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
(UNDER THE AusPICES OF HER MAJjESTY’s GOVERNMEN?), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HospiraL SOcIEtTy. 


The next SESSION commences on MONDAY, JANUARY 15, 1900. 
A Travelling Scholarship of £300 will be offered to Students of the School. 

The Laboratories, Museum, Library, &c., are open daily. Lectures on 
Tropical Medicine, Tropical Hygiene and Surgery in the Tropics, are 
delivered during the Session. 

Clinical Instruction is given daily in the wards of the Hospitals. ; 

Special arrangements for Board will be made for those who may desire 
to reside on the premises. 

For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., S Hospital, Greenwich, S.E. 


LIVERPOOL SCHOOL OF TROPICAL 
MEDICINE 
IN CONNECTION WITH 
UNIVERSITY COLLEGE AND ROYAL 
SOUTHERN HOSPITAL. 
Lecturer MAJOR ROSS, late I.M.S. 

For prospectus and all parti  - NE, 


Telegrams—‘*‘ Tunzelmann, London.” 
THE GENERAL ENGINEERING 
COMPANY, LTD., 
2 and 4 PENYWERN ROAD, LONDON, S.W. 
G. W. pt TUNZELMANN, Managing Director. 
Mechanical, Electrical and Chemical Patents experimentally developed 
and Models constructed for Inventors. Special Machinery and Apparatus 


designed and carried out to Specification. Every description of Accurate 
work. Repetition work with all parts interchangeable. 


EX PERIMENTAL WORKS, BATH.— 


Facilities: for conducting Scientific and Mechanical Investigations. 
Pupil taken. Seventy acres of ground.—Apply to MANAGER. 


a 4 eh 


2 


72 
. 
id 
T: 
Cl 
0! 
Tt 
time 
BAC 
Furr 
ada 
Pr 
and 
Furt 
A, o He 
Re 
‘ 
f 
: 
| 
| 1 
| 
cc 
| M 
| 
| 
7 


DECEMBER 14, 1899] 


NATURE 


Ixvii 


H. J. GLAISHER’S NEW BOOKS. 


Nearly Ready, Demy 8vo, Price 7s. 6d. net ; by Post 7s. 10d. 


THE LETTSOMIAN LECTURES ON 
GRANULAR KIDNEY. By SAMUEL WEST, M.D., F.R.C.P., 
Senior Physician, Royal Free Hospital ; Asst. Physician, St. Bartholo- 
mew’s Hosyital. 


Demy 8vo, Cloth, Price 5s. net ; by Post 5s. 4d. 
CLINICAL LECTURES ON NEURAS- 


THENIA. Comprising a complete Account of its Symptoms, Pa- 
thology and Treatment. By THOMAS D. SAVILL, M.D. 


Now Ready, Crown 8vo, Cloth, Price 2s. net ; by Post 2s. 3d. 


CANCER, Illustrated by 1000 Cases from 
the Regises of the Middlesex Hospital and b: Selected Cases of 
Cancer of the Breast, &c., &c. By T. W. NUNN, F.R.C.S. With 
Plates of Microscopical Sections. 


Ready Shortly. 


STUDIES IN HUMAN AND COMPARA- 


TIVE PATHOLOGY. By WOODS HUTCHINSON, A.M., 
M.D., Professor of Comparative Pathology, University of Buffalo, 
Medical Department. 


Nearly Ready, Sewed, Crown 8vo, Price xs. 6d. net ; by Post 1s. 8d ° 


CONSUMPTION: ITS NATURE AND 
TREATMENT. By WILLIAM H. SPENCER, M.A., M.D.Can- 
tab., M.R.C.P.Lond., Consulting Physician to the Bristol Royal In- 
firmary ; formerly Lecturer on the Principles and Practice of Medicine, 
and on Pathology, at University College, Bristol, Medical School. 


Second Edition, Royal 8vo, Cloth, Price 3s. 6d. net ; by Post 3s. 10d. 


ON THE S1UDY OF THE HAND FOR 
INDICATIONS OF LOCAL AND GENERAL DISEASE. By 
EDWARD BLAKE, M.\)., M.R.C Rewritten and much En- 
larged, including a New Section on the Pulse—Chloroform Syncope, a 
New Treatment on Hsia scientific lines—the immediate cure of 
Engorged Liver. 36 Illustrations. 


H. GLAISHER, 
37 WIGMORE Lonpon, W. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at amy hours or 
times most convenient for worker, in CHEMISTRY, PHYSICS and 
BACTERIOLOGY. Facilities for Commercial investigations are supplied. 
Furnaces and powerful Electrical Currents can be used. 

The Fees are at rate of £3 3s. for one month (five days a week, six hours 
aday). Apparatus supplied free. 

Private Laboratory, £4 14s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary | Glass and other Apparatus, 

Bal d General Instruments, also 


and use of Accurate and Stand 

Furnaces, &c. 

9 Heathcote Street, Mecklenburgh Square, | 
Gray’s Inn Road, W.C. 


R. C. T. EVANS, 
Director. 


Required shortly in a Scientific Department 
in the Colonies, a capable TECHNICAL ASSISTANT. Age 25 to 
35» Qualifications : Preferably a Graduate in Natural Science Honours ; 
well informed in current Scientific work, chiefly Biological ; proficient 
in French and German; and with good experience in correcting and 
editing papers for the press—latter essential. Salary, £ to £400, 
according to experience, with a First Class Passage.—Address, stating 
full pean, | to Mr. Harries, 63 Victoria Street, S. 


WAN TED, at an early Date, a Technical 
ASSISTANT.—Preference will be given to a Graduate in Natural 
Science Honours, well informed in Current Scientific Work, chiefly 
Biology. Proficient in French and German, and with good experience 
in correcting and editing papers for the Press. Salary offered up to 
£400 per Annum. Apply in the first instance to Messrs. GasBiTas, 
Turinc & Co., 36 Sackville Street, London, W 


Sale by Auction. 


TUESDAY NEXT, DECEMBER 19. 


COLL re OF BRITISH LEPIDOPTERA, HEADS AND, 
RNS OF ANIMALS, CURIOS, ‘&c. 


MR. J. c. "STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on Tuesday next, 

cember 19, Collection of British ‘Lepidoptera formed by G. Lovett 
Keays, Esq., and several small Collections of Lepidoptera and 
Coleoptera from German East Africa, and a very fine Collection of 
Heads and Horns of Animals, Skulls, Birdskins, Cabinets, &c., and 
various Natural History Specimens. 


On View day prior, from 10 till 4, and morning of Sale, and Catalogues had. 


R. FRIEDLANDER & SOHN, 
PUBLISHERS, 


BERLIN (GERMANY), N.W., CARLSTRASSE 41. 


Now Ready. 
E. L. TROUESSART. 


CATALOGUS MAMMALIUM, 
TAM VIVENTIUM QUAM FOSSILIUM. 


2 Volumina: xvi. et 1469 pg., roy. 8, 1897-99. 
Price £3 6s. net. 


A. B. MEYER and L. W. WIGLESWORTH. 


THE BIRDS OF CELEBES 
AND THE NEIGHBOURING ISLANDS. 


2 Volumes in Imperial Quarto. 


xxxii., 130 and 962 pages of Text, with 7 Coloured Maps and 
45 Plates, of which 42 (Figures of 77 Species) are 
carefully coloured, 1898. 


Price £12 net. 


Prospectus with Specimen Plate and Reviews sent on applica- 
tion. 
_ After receipt of Price, these are sent Carriage Free. 


WHITTAKER’S NEW BOOKS. 


OPTICAL ACTIVITY AND CHEMICAL 
COMPOSITION. By Dr. H. LANDOLT, Professor of Chemistry 
in the University of Berlin. Translated by J. McCrag, Ph.D. Crown 
8vo, Cloth, 4s. 6d. 


OUTLINES OF PHYSICAL CHEM- 
ISTRY. By A. REYCHLER, Professor & l'Université Libre de 
Bruxelles. Translated by J. McCrag, Ph. D., Demonstrator of Chem- 
istry in the Yorkshire Coliege, Leeds. With 52 Illustrations. Crown 
8vo, Cloth, 4s. 6d. 

‘““We heartily commend this book to all students of chemistry.’ — 

Practical Teacher. 


ELEMENTARY PRACTICAL CHEM- 
ISTRY FOR STUDENTS IN SCIENCE SCHOOLS. By A. J. 
COOPER, B.Sc., Principal of the Harris Institute, Preston. Crown 
8vo, 25. 


VOLUMETRIC CHEMICAL ANALYSIS. 
FOR THE SCIENCE AND ART DEPARTMENT AND 
LONDON UNIVERSITY EXAMINATIONS. _ By 
COPPOCK, Lecturer in Chemistry, Bath Technical School. 


8vo, 25. 


MAGNETISM AND ELECTRICITY, AN 
ELEMENTARY COURSE OF PRACTICAL EXERCISES IN. 
By J. R. ASHWORTH, B.Sc., hys.Soc., Lecturer in Physics, 
Rochdale ee Technical School. Second Edition, Revised. 
Crown 8vo, 2s. 


ORGANIC CHEMICAL MANIPULA- 
TION. By J.T. HEWITT, M.A., D.Sc., Ph.D., F.C.S., Professor 
of Chemistry in the East London ‘Technical College. With 63 Ulustra- 
tions. Crown 8vo, 45. 6d. 


Crown 


“* The work will be of great service to many teachers of practical chem- 
istry. '—Engineer. 
London: WHITTAKER & CO., 
2 WHITE HART STREET, PATERNOSTER SQUARE. 
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WEBSTER’S INTERNATIONAL DICTIONARY 
OF THE ENGLISH LANGUAGE. 

One Volume, Cloth, £1 11s. 6d. 

A PRACTICAL, HANDSOME AND CHEAP XMAS PRESENT 

FOR THE MAN OF SCIENCE AND THE MAN OF AFFAIRS. 


It excels in the ease with which the eye finds the word sought; in accuracy of definition; in effective methods of indicating 
pronunciation ; and in terse and comprehensive statements of fact. 

WEBSTER’S DICTIONARY has been so long and so well known that it seems superfluous to say much as to its is great merits and 
practical usefulness. I[n order that the book may continue to deserve its success every pains have been taken to keep it 
thoroughly abreast with modern scholarship. 

In the year 1891 was issued the Third Edition, which can _ claim to be practically a new book. This edition was reprinted 
with corrections in 1892 and 1894, and was revised in 1897. Its vast superiority over former editions is attested by the 
following facts :— 

The whole work has been reset in new type from beginning to end. The preceding edition, with all its supplementary 
matter, has been re-studied line by line. 

A close comparison has been made with a whole library of the most recent works on philology and all branches of know- 
ledge that include new usages of speech. 

Upon technical subjects specialists have been employed, and their contributions have been carefully harmonised in form 
with the general principles of the revision. 

Great care has been devoted to the illustrations; the number has been increased from 3000 to nearly 4000, and 
about two-thirds of — are entirely new. 

THE ATHENA UM.— The publication of this volume of 2118 pages ought to be regarded with gratitude as a 
wemarkable and beneficent 

This ictionary is issued in one or two volumes, bound in various styles, at prices ranging from £1 118 6d. to £3 15s. 
The Half-Calf Binding, price 22 2s., is sisongly recommended. 

On receipt of a Postcard mentioning NATURE, a detailed Prospectus will be sent Post free. 


LONDON : GEORGE BELL & SONS, YORK STREET, COVENT GARDEN. 


CARL ZEISS, CHEAP SPECTROSCOPES 


(OPTICAL WORKS, JENA.) (2) STUDENT'S SPECTROSCOPE ; comprising a Prism 

‘ of Dense Flint, Telescope and Collimator with 74” Focus Achromatic 

Lonpon BRANCH : Object Glasses, Circle divided over go” to 5’ of Arc, Slit with Non- 

29 senna STREET, REGENT Tripod. Jaws and Screw Adjustment. Mounted on Strong Iron 
STREET, W. 


| 
STUD TROSCOPE ; “do. 9” 
STUDENT SPECTE Prism T fable, and Adjust- 
—For Bacteriolegy, Biology, Mineralogy and and Collimator. 
Student's use. — Apochromatic, Achromatic | 
Objectives. —Micrometers, &c. | (c) souTH KENSINGTON TYPE “TABLE SPEC. 
OPTICAL MBASURING INSTRU-. CUPE; comprising Prism of Dense Flint 14 at 


a; | be of Face, Telescope and Collimator with 1$” clear A 
MUENTS.—Spheromerers, New Crystal Re- | 114” Focus Achromatic Object Glasses, Circle divided all round to 


= 


fractometer, Butter-Refractometer for the rapid read to 1’ of Arc, =lit with Non-corrosive Jaws and Screw 
determination of the purity of Butter, Lard, and Adjustment, Comparison Prism, Wedge for reducing the 
Glycerine. Aperture, and divided Drumhead to Screw Adjustment. 


Telescope has slow motion by Tangent Screw. The Prism Table 


Illustrated Catalogues, including new edition 


| ADAM HILGER, 204 Stanhope St., London, N.W. 


X-RAY & AETHERIG TELEGRAPHY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH onty. 


See “Notes” 45 supplied by us to H.M. Government and the leading 
in NATURE Hospitals and X-Ray Workers throughout the World. 


Sept 1. 4 1899 We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 
@@ or Write For our New I tustratep List, wiTH 


TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO worK. PosT FREE TO READERS OF ‘t NATURE.” 


HARRY W. COX, Ltd, 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 
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WALTER SCOTT’S LIST. 
THE CONTEMPORARY SCIENCE SERIES. 


NEW VOLUMES. 
Crown 8vo, Cloth, Price 6s. With Illustrations. 


THE HISTORY OF THE EUROPEAN 
FAUNA, By R. F. SCHARFF, B.Sc., Ph.D., F.Z.S. 
Deals with the distribution of animals in Europe, and the 
geological conditions which have effected that distribution. The 
author endeavours to show the nature of the various migrations 
by which the different groups of animals have reached Europe, 
and especially Great Britain. 


Crown 8vo, Cloth, Price 6s. With about 200 IIlustrations. 


THE RACES OF MAN: a Sketch of 
Ethnography and Anthropology. By J. DENIKER. 

This important volume attempts to present a summary of all 
the facts of anthropology in the light of the latest investigations. 
The first part‘ of the book describes the physical and psychic 
characteristics of man throughout the world and in every stage 
of civilisation, while the last part discusses the races into which 
mankind may be divided. 


Crown 8vo, Cloth, Price 6s. With Diagrams. 


THE PSYCHOLOGY OF RELIGION. 
By Prof. STARBUCK, Stanford University, California. 
With an Introduction by Prof. WILLIAM JAMES, of 
Harvard University. 

The author of this book deals for the first time in a scientific 
(though sympathetic) manner with the facts of religious life. 
He shows that conversion and the other stages of religious 
development may be brought into line with the biological facts 
of life. His work is founded on precise information derived 
from a large number ‘of people, and is of special interest to 
teachers and ministers of religion. 

London: WALTER SCOTT, Ltp., Paternoster Square, E.C. 


Just Published. With 121 Illustrations. Crown 8vo, 2s. 6d. 
A PRACTICAL INTRODUCTION TO THE STUDY OF 
BOTANY: FLOWERING PLANTS. 


By J. BRETLAND FARMER, M.A., 


Professor of Botany in the Royal College of Science, London ; 
formerly Fellow of Magdalen College, Oxford. 


Lonpon : LONGMANS, GREEN, & CO. 


Now Ready, Part IX., Vol. II., with 18 Plates. Text Medium 8vo: 
Plates Demy 4to. Price 18s. 


LAND AND FRESH WATER MOLLUSCA OF INDIA. 


This part treats more especially with the anatomy ot species belonging to 
the Genera and Subgenera Bensonia, Macrochlamys, Girasia, Austenia, 
Marialla, Ariophanta, Nilgiria, Euplecta, Ratnadvipia, nov., Eury- 
chlamys, nov., Microcystina, Microcystis?, Haughtonia, nov., and 
Khasiella, nov., with Notes on other Indian Species in other.Genera. By 
Lieut.-Cclonel H. H. GODWIN-AUSTEN, F.R.S., F.Z.S., &c. 


Published by R. H. agi =P Princes Street, Cavendish Square, 
ndon, 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


THE ZOOLOGICAL RECORD, Vol. 35. 
Being Records of Zoological Literature relating chiefly to the Year 
1898. Edited (for the Zoological Society of London) by D. Suarp, 
M.A.. F.R S., F.Z.S., &c. London, 1899. 8vo. Price 30s. 

To be obtained at the Society’s Office (3 Hanover Square, W.), or through 
any Bookseller. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery. 
Netsukis China, Lacquers, Gongs, Shelis, and other Curios. : 


STANFORD'S COMPENDIUM 
GEOGRAPHY AND TRAVEL. 


RE-ISSUE, REVISED, AND IN GREAT PART REWRITTEN, 
WITH NEW ILLUSTRATIONS AND MAPS. 12 VOLS. 


Large Crown 8vo, Cloth, price 15s. each. 


‘* The new issue of ‘Stanford’s Compendium of Geography and Travel ” 
is a publication of great value, and contains, in convenient form, the latest 
geographical results of travel and research adequately treated. Not only is 
the information accurate, but the form in which the work is produced is 
admirable, and English geography may be proud of sucha series. It is use- 
ful for educational purposes and for reference, and pleasant to the general 
reader.””—A thenaum. 


JUST PUBLISHED. Large Crown 8vo, Cloth, 15s. 


EUROPE, Vol. I. 
THE COUNTRIES OF THE MAINLAND: 
(Excluding the North-West). 


By GEORGE G. CHISHOLM, M.A., B.Sc. 


With 32 Maps, and over 100 I Illustrations. 
The Volumes of the Re-issue already published are: 


ASIA.— Vol. I. NORTHERN and 
EASTERN ASIA, CAUCASIA, RUSSIAN TURKESTAN, 
SIBERIA, CHINESE EMPIRE, and JAPAN. By A. H.~ 
KEANE, F.R.G.S. With 8 Maps and gr Illustrations. 


ASIA.— Vol. II SOUTHERN and 
WESTERN ASIA, AFGHANISTAN, INDIA, INDO-CHINA, 
MALAY PENINSULA, TURKEY in ASIA, ARABIA, aud 
PERSIA. By A. H. KEANE, F.R.G.S. With 7 Maps and 8o. 
Illustrations. 


AUSTRALASIA.—Vol. I. AUSTRALIA 
and NEW ZEALAND. By ALFRED RUSSEL WALLACE, 
LL.D., D.C.L., F.R.S. With numerous Maps and Illustrations. 


AUSTRALASIA.—Vol. II. MALAYSIA 
and the PACIFIC ARCHIPELAGOES. By F. H. H. GUILLE- 
MARD, M.D., Author of ‘*The Cruise of the Marchesa.” With 
numerous Maps and Illustrations. 


AFRICA.—Vol. I. NORTH AFRICA. By 
A. H. KEANE, F.R.G.S., Author of ‘‘ Asia” in the same Series, 
‘* Eastern Geography,” &c. With 9 Maps and 77 Illustrations. 


AFRICA.—Vol. II. SOUTH AFRICA. By 
A. H. KEANE, F.R.G.S., Author of “ North Africa” in the same 
Series, *‘ Eastern Geography,” &c. With11 Maps and 92 Illustrations. 


NORTH AMERICA.—Vol. I. CANADA 
and NEWFOUNDLAND. By SAMUEL EDWARD DAWSON, 
Litt.D. (Laval), F.R.S.C. With 18 Maps and go Illustrations. 


NORTH AMERICA.—Vol. II. THE 

UNITED STATES. By HENRY GANNETT, Chief Geographer 

oA ae States Geological Survey. With 16 Maps and 72 

“EUROPE,” Vol. II., and “ SOUTH and CENTRAL 
AMERICA” are in active preparation. 


Just Ready. Large Post 8vo, Cloth, 6s. 


THE EVOLUTION OF GEOGRAPHY. 


A Sketch of the Rise and Progress of Saree 
Knowledge from the Earliest Times to the First 
Circumnavigation of the Globe. 


By JOHN KEANE. 


With 19 Maps and 7 Illustrations. 
“A short but remarkably comprehensive, well-written, and interesting 
sketch. . . . Could not wdite more vividly and accurately presented.’’— 
The Scotsman. 


London: EDWARD STANFORD, 
26 and 27 Cockspur Street, Charing Cross, S.W. 
: Geographer to the Queen. 
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CHARLES GRIFFIN & COMPANY, LIMITED. 


OUTLINES OF BACTERIOLOGY. A. 


Practical Handbook for Students. By Dr. L. H. THOINOT and E. J. 
MASSELIN, Médecin Vetérinaire. Translated and Adapted for 
English Use, with Additions, by Wm. St. Clair Symmers, M.B.Aberd. 
With Illustrations, some in Colours. Pocket-size, Leather, ros. 6d. 


Crown 4to, with 36 Beautifully Coloured Plates, 18s. 


ATLAS OF URINARY SEDIMENTS, 


tated by SHERIDAN DELErINE, M.B., C.M.Edin 
** A success in every way. Most beautifully executed.”—Zancet. 


AMBULANCE (A MANUAL OF). B. J. 
SCOTT RIDDELL , M.B., M.A., Assistant Surgeon, Aberdeen 
Royal Infirmary ; E oo id to the St. John Ambulance Association. 
With numerous Illustrations. Fourth Edition. 4s. 

** About as good as it could possibly be.” —Dasly Chronicle. 


DAIRY CHEMISTRY FOR DAIRY 
MANAGERS, CHEMISTS, and ANALYSTS: A Practical Hand- 
book for Dairy Chemists and others having Control of Dairies. With 
numerous Tables, and 22 Illustrations. By H. DROOP RICHMOND, 
F.C.S., Chemist to the Aylesbury Dairy Company. Large 8vo, 16s. 


LEAD AND SILVER (THE METAL- 
LURGY OF). By HENRY F. COLLINS, Assoc.R.S.M., Assoc. 
M.Inst.C.E. In Two Volumes. Part I.—L EA D, with Sections on 
Smelting and Desilverisation, and on the Assay and Analysis of the 
materials involved. Now ready. Complete in itself, and sold 
separately. With Illustrations, Handsome Cloth, Price 168. 

“* A clear, workmanlike, comprehensive exposition. "— Scotsman. 


ELECTRO - METALLURGY (A TREA- 
TISE ON): The Plating, Depositing, Smelting, and Refining of 
Metals, and the Reproduction of Printing —— and Art Work, &c. 
By WALTER G. McMILL AN, F.LC., F.C.S. Second Edition. 
Revised and Fnlarged. ros. 6d. 

“* We recommend this manual to all interested in electrolytic processes."’— 

Nature. 


CHARLES GRIFFIN & Co.. Ltd, 
EXETER STREET, STRAND, W.C. 


THE BRIDGES-LEE 


PHOTO-THEODOLITE 


The most perfect /nstrument 


invented for Survey Work in 


Mountainous Districts, and for 


_ Military or Rapid Surveys. 


with Special Reference to their Clinical Significance. By Dr. H | 
RIEDER. Translated by F.C. Moore, M.Sc. Edited and Anno- © : 
| automatically records 


| on the photograph all, 


The Photo-Theodolite 


or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 


| including the Magnetic 
| bearings, — thus con- 
| siderably reducing the 


time spent and the risk 


| of error in the interpretation of 
| the photographs. 


The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 
Descriptive Pamphlets and [Illustrated Description 
of the Instrument sent free on applicatior. 


AGENT FOR RICHARD FRERES’ AUTOMATIC RECORDING INSTRUMENTS. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


| Telegraphic Address : “‘ Escutcheon, London.” ‘Telephone : Holborn 1054. 


“NIVOC” SPECIALITIES. 


WORKS— BIRMINGHAM. 


THESE INSTRUMENTS ARE SPECIALLY 
SUITED FOR WORKING TOGETHER. 


KEMPE’S CHARGING & DISCHARGING KEY, 
Improved Form with rubbing contacts, highly 
insulated, £3 15s. Highest quality and finish. 


(Late F. E. BECKER & CO.) 


““NIVOC” MOVING COIL GALVANOMBTER 
BALLISTIC, very seasitive. To work with $ Micro- 
Farad Condenser, £2 10s. 


Ww. & JI. GEORGE,‘ ..33-37 HATTON WALL, LONDON: 


STANDARD CONDENSER, 3 Micro- 
Farad, £2 12s. 6d. 


STANDARD CLARK CELL, 25s. net 
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Second Volume. 


A SELECTION OF PHOTOGRAPHS OF STARS, 
STAR GLUSTERS, AND NEBULA, 


Together with Information concerning the Methods employed in the Pursuit of 


Celestial Photography (Illustrated by 72 


Photographs reproduced in Collotype), 


By ISAAC ROBERTS, D.Sc., F.R.S. 


Ready in December. 


Royal Quarto. 


Price 30s., post free. 


85 MORTIMER STREET, LONDON, W. 


Telegrams : ‘‘ HysTEREsts.” 


DOUBLE BULB TUBES. 


a and 6 for Or 


” ea 


H Discharges. 


CENTRAL DEPOT FOR 


RADIOGRAPHERS. 


Write for Lists, or better 
inspect our Installations. 


Telephone : 2099, GERRARD. 


HIGHEST REFERENCES. 


EVERYTHING NOVEL AND 
ORIGINAL. 


SOLE AGENTS FOR SCOTLAND: 


Messrs. JAMES WHITE, 
Cambridge St., Glasgow. 


NEW SCIENCE LANTERN. 


The Universal Science Lantern has been devised for the projection of 
experiments. In the short box in front of the lantern is a hinged mirror, 
so placed that by the movement of a stud it may be introcuced and placed 
at an angle of 45 degrees with the parallel beam. The beam is thus sent 
upwards through a horizontal convergent lens, on which a slide or horizontal 
piece of apparatus can be placed. Above this is the objective mounted on 
a brass pillar, and above the objective a prism or mirror (if the screen i 
elevated above the lantern plain prisms are required for each beam), silvere 
on the outside so thet there is no double reflection. The mirror can be 
adjusted to any angie, and is intended to send the image in an approxi- 
mately horizontal direction to the screen. Slides can also be directly 
projected in the usual way. 5s 

The base-board is made to feld so that the lantern can be packed into a 
ox 184 x 84 X 204 with all its accessories im situ. 


Price Complet3, in Travelling Box, £9 0 0 


REYNOLDS & BRANSON, LTD. 


14 COMMERCIAL STREET, LEEDS. 


QUARTZ FIBRES. 


We are now making QUARTZ 

FIBRES about 40 cm. long, 

capable of supporting a weight 

of 50 grammes. These are espe- 

cially suitable for suspending 
heavy magnets. 


Price of Box containing 6 of these Fibres, 


£1 0 0 


FIBRES SUITABLE FOR 
GALVANOMETER SUSPENSIONS. 


In Box containing 6 Fibres 16 cm. long” - 


SCIENTIFIC INSTRUMENT CO. 


LIMITED, 


CAMBRIDGE. 


| 
| 
LONDON: KNOW LEDGE OFFICE, 326 HIGH HOLBORN,W.C. 
ISEN THAL, & CO., 
i= 4 
| 
if 
” ” ” 30 ” 7 7 6 
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WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@G8, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


ae Call or send for detailed Catalogue (66 pp.), Post free on 
application. 

N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitt to distinguished 
patrons, Museums, Colleges, &c. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. Al! Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
Amph 


onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, 
Aphrodite, Arenicola, Lanice, Terebella; pas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


iporus; Nereis, 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN. & CONNOP F.S. PEROWNE. 


A Cruise to the WESTERN MEDITERRANEAN. 


TILBuRY, GIBRALTAR, TANGIER, ALGIERS, PALMA, VILLE- 
FRANCHE (for NicE, CANNES, MONTE-CARLO), MARSEILLES. 


A FIFTEEN DAYS’ CRUISE FOR £9 Os. AND UPWARDS. 
A Cruise to the EASTERN MEDITERRANEAN. 


(Return ticket to MARSEILLEs included. ) 
MARSEILLES, SYRACUSE, PiRUs (for Athens), 
CONSTANTINOPLE, JAFFA (for Jerusalem), ALEXANDRIA, 
MALTA, NAPLEs, MARSEILLES. 


A THIRTY-FIVE DAYS’ CRUISE FOR 236 15s. AND UPWARDS 
s.Y. ARGONAUT. Tonnage, 3254; h.-p., 4000, 


Full particulars from ‘the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


MINERALS, FOSSILS, ROCKS. 


COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
SCOPIC PETROGRAPHICAL STUDY. 

(a) Collections of Thin Slices of all important Rock-forming Minerals, 
for the Demonstration of the occurrence of the same in the Rocks, arranged 
according to F. Zirkel, ‘‘ Lehrbuch der Petrographie,’’ 2nd ed., Leipzig, 
1893. Collection of 114, respectively, 60 Thin Slices. 

Price, in elegant Case, £7 ; respectively, £3 155. 

(6 New Collection of properly mounted Thin Slices of Rock-forming 
Minerals, arranged according to H. Rosenbusch, ‘‘ Microscopic Physio- 
graphy of Minerals,” 3rd. ed., Stuttgart, 1897. 

120 Thin Sections of 67 different Minerals in elegant Case £9 0 0 
5° ” ” 34 ” ” ” ” 3100 

(c) Collections of Thin Slices of Rocks, to which will be added a short 

rinted description of all the Specimens and Slices, arranged according to 
Fr. Rosenbusch, ‘* Microscopic Physiography of Rocks,” 3rd. ed., Stutt- 
gart, 1896. 

Collection of ... a 180 250 ~=—- Thin Slices. 
Price, in elegant Case, £7 100 £1150 £1650 

THE NEW CATALOGUE OF MINERALS. METEORITES, &c., 
has just been published, and will be sent, Post free, on application, 

Dr. F. KRANTZ, 
BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE 
ESTABLISHED 1833. 

(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Irel and.) 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 
Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 
300 Minerals in Cabinet, £4 4s. ; 400 do., £5 125. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALS AND PRECIOUS STONES. 


Mr. HENSON has now on hand a Fine Series of interesting Sapphires, 
also Topazes, Gold, and Rarytes in Large Crystals of various Colours. 
Large and perfectly clear Rock Crystal Balls, precious Opal Cameos, 
Fluor Spar, Agate, Jasper, and other Stones cut for ornamental purposes. 
LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


EsTABLISHED 1840. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 


Mineralogists, &e., 
To Science and Art Department, British, Indian and Colonia) 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 


cut to order. 
NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTacoGugs anv Lists Free. 


BORD'S PIANOS 


25 per cent. Discount for Cash, or 14/6 = month (second-hand, 10/6 per 
y 


month) on the Three Years’ System. Lists free of 


C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 


PIANOS EXCHANGED. 


BECHSTEIN PIANOS 


These magnificent Pianos for Hire on the Three Years’ System ai 
advantageous prices and terms. Lists and particulars free of 
CHAS. STILES & CO.,40 & 42 Southampton Row, 
LONDON, W.C. 
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W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 
STUDENTS’ WHEATSTONE 


BRIDCE BOX. 
Aggregate 12,220 ohms 
Guaranteed to 1 in 500. 

Platinoid Wire. 


Price £9 10s., as illustrated. Smaller Boxes, from £3. 


IMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, £8. 


Galvanometer Shunts, Galvanometer Lamps and Scales, 
Keys, Single Coils, Batteries, i. 

Reliable Apparatus at low prices for teaching Mechanics, 
Hydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Physical and Physiological List—Sixpence, Post free. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Oatalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS; MANCHESTER.” 

Telephone Number—2038. 


TAMBLYN-WATTS, 
SCIENTIFIC APPARATUS MAKER. 


Catalogue of Electrical Apparatus and Materials, 6d. Post free. 


Catalogue of Balances and Weights, Apparatus for the Study 
of Mechanics, &c., 6d. Post free. 


GOLDIELANDS, SETTLE, YORKS. 
TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 


No Suutrer, therefore nc Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Iliustrated Lists, od. 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; t 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medat 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
TAN Guinness, Madame Apg.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, pm Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
Sravings, 6d. ; Postage, 3d. List of 300 ture Sets, Scie 


in spent oxide. 


Imh 
P 


THE 


AERIAL 
GRAPHOSCOPE 


(BRUCE’S PATENT). 


Showing Lantern Pictures in Space and Relief without a 
Screen, Weird Ghost Effects and Visions, and a variety of 
Entirely Original Experiments on Persistence of Vision. 
Exhibited at the Soirées of the Royal Society, Royal Insti- 
tution, Society of Arts, London Institution, &c., &c. 

The Inventor, Mr. ERIC STUART BRUCE, M.A. 
Oxon., F.R. Met. Society, can accept Engagements for his 
Elaborately Illustrated Lecture on this complete Novelty, also 
for shorter Demonstrations at Soirées, Photographic Exhi- 
bitions, and other Entertainments. 


APPLY 70 
E. S. BRUCE, Esq., 


19 CAMPDEN HOUSE ROAD, KENSINGTON, 
LONDON, W. 


MOORE’S HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE ‘ PRINCIPLE OF 
ARCHIMEDES" AND SPECIFIC GRAVITY. 


j A is a delicate spring balance accurately graduated to 
read Grams, and is capable of being lowered or raised 
A by the string shown. 
B is one of the set of cubes of various metals supplied 
with the apparatus. 
C is a glass vessel with fixed mark etched in glass, up 
to which water, or other liquid, is placed. The 
vessel is provided with draw-off cock. 


Sole Makers of this Apparatus— 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY, E.C. 
Manufacturers and Importers of Chemical and Scientific 
Apparatus and Pure Chemicals. 
WEIGHTS a Speciality, 500 Milligrams to 
a 1 Milligram, rs. 6d. per doz. 


Gs caf t= SEND FOR COMPLETE ILLUSTRATED 
CATALOGUE. 


PHYSICAL AND MECHANICAL 
APPARATUS. 
EVERETT & CoO., 


Engineers and Electricians, 
22 CHARTERHOUSE SQUARE, LONDON, E.C. 
Scientific and Electrical Instrument Makers. 
d and made to meet any 


ies, &e., d ig 
requirements. 


MACHINES FOR ANY SPECIAL PURPOSE BUILT TO ORDER. 
MopveEts DesiGNep AND MApD# FOR INVENTORS. 
Accuracy combined with Highest Skill at Reasonable Charges. 
REPAIRS OF EVERY DESCRIPTION. 


PATENTS. 


JAMES G. LORRAIN, M.LE.E., M.LMECH.E., &., 
CHARTERED PATENT AGENT, 
Norfolk House, Norfolk Street, LONDON, W.C. 
Speciality—PHYSICAL PATENTS, 
OPPOSITIONS, AND AMENDMENTS. 
Charges on Application. 
Telephone No. 2511 GERRARD. Telegrams: ‘“‘ Lorrain, Lonpon. 


Apparatus for Lab 


nce 
Views, &c , 6d.; Postage 2d. Pamphlets Free. W. C. HUGHES, 
Srectauist, Brewster House, 82 Mortimer Road, Kingsland, N. 


Patentees’ Handbook” Post free on application, 
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PHCENIX FIRE OFFICE, SECOND-HAND MICROSCOPES 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W, 
OUC » &e, 
Estastismep 178. Prices rom 108. 10 £45. 
MODERATE RATES. ABSOLUTE SECURITY. A Large Selection of Second-hand Powers and Fittings for all kinds of 
ELECTRIC LIGHTING RULES SUPPLIED. Microscopes. 
LIBERAL LOSS SETTLEMENTS. Send for New List. 


P T 
CLARKSON & CO., 28 Bartlet’s Buildings, Holborn Circus, 
LossEs PAID OVER 222 »000,000. 


BIRKBECK BANK BLOWING 


30 Southampton Buildings, Chancery Lane, London. . 
INVESTED FUNDS GEISSLER TUBES IN BEAUTIFUL DESIGNS. 


TUBES containing specimens of Fluorescent and Phosphorescent 
1 oO 000 Salts, Rubies, &c. 
id ILLUSTRALED TUBE contains Vanes which Fluoresce in three 
The BIRKBECK ALMANACK, with full particulars, post free. brilliant colours, and revolve by means of Cathode Rays. 


FRANCIS RAVENSCROFT, Managers = S$ SS} OR, 67 FARRINGDON ROAD, E.C. 


THE MOST NUTRITIOUS. HOLLOWAY’S OINTM ENT 


EPPS’S 


CG O CG O A INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
BREAKFAST—SUPPER. all Medicine Vendors. 


“ OPTIMUS ” CANTILEVER ENLARCER. “OPTIMUS” MAGIC LANTERNS muon 


Incandescent Gas. This already popular model | Each Lantern is efficient. for Exhibitions. 
7s. 6d. extra. : is finished in a very superior The Lens gives rag | definition, being a 
and practical style. The lamp superior Achromatic Photographic Combin- 
yp brilli 4 ligh ation, with Rack and Pinion, compound Con- 
and ‘even light. | denser of 4in. diameter. Each has 3-wick 
The optical system is through- | Refulgent Lamp, and is Complete in box. 
out the best. Zhe Lens will | (4-wick Lamp, 2s. extra.) 
be found to-give a very flat | 
Jield and good marginal defini- | Mahogany outside Body, Panelled Door, 
tion. | Brass Stages, and 3-draw Sliding Tubes, so 
| that lenses of long focus may be used v hen 
* Suirep For Pocket projecting upon a screen at a great distance, £5 5s. 


= = CaMERA NEGATIVES. 
Diam. of Cond Mahogany outside Body, lined with metal, making a 


Extra for Front Lens... 63/- 63/- | 
Covering Plates ... 37/ 64x43 3/ 8} | Russian Iron Body, Brass Sliding Tubes (Educational)... $30 


Catalogue POST FREE. do. (College) 


PERKEN, SON & RAYMENT, LONDON. | 
HARVEY & PEAK 


HAVE FOR DISPOSAL 


A VERY LARGE AND RARE 
PROJECTION POLARISCOPE. 


Including Nicol Polariser of 3} inches aperture, Nicol Analyser of 34 inches aperture, 
many large Sections of Quartz, Quartz Devices, Crystals, Double Image Prisms, 
Selenites, &c., in Mahogany Cabinets. 


56 CHARING CkKOSS ROAD, LONDON, W.C. 


NOTICE.—Aadvertisements and business letters for Nature should be addressed to the Publishers ; Editorial communicaticns to the Editor. 
The telegraphic address of NatTuRE is Puusis,” Lonpon. 
SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
* Three Lines in Column © Quarter Page, or Half 
Half-yearly Half-yearly 015 6 One Eighth Page, or Quarter Half a Page, or aColumn 3 5° 
. .° « Quarterly . o Bo Column. . . o 18 6} Whole Page 6 60 
r * The first line being in heavy type is charged for as ‘Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. OFFICE: ST. MARTIN'S STREET, LONDON, W.C. 
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THESE PRICES CHRISTMAS OR NEW YEAR 


iLL BE WITHDRAWN 


THE PRESENT YEAR. FOR A COUNTRY HOUSE, 


The Proprietors of NATURE beg to announce that they will be unable to 
continue, after the close of the year, the offer they are now making of 


SOWERBY’S ENGLISH BOTANY 
AT A GREATLY REDUCED PRICE. 


AUTUMN PRICES OF THE THIRTEEN VOLUMES: 


CAsH. MONTHLY PAYMENTS, 


CLOTH BINDING, £16. £16 16s. 
THE PUBLISHER’S PRICE IS £25 FOR CLOTH. 
HALF-MOROCCO SETS ALL SOLD. 


NATURE RE-ISSUE or 


ENGLISH BOTANY. 


THIRD EDITION: WITH SUPPLEMENT. 


CONTAINING A DESCRIPTION AND HAND-COLOURED 


LIFE-SIZE DRAWING OF EVERY BRITISH PLANT. 


FOR NATURALISTS AND COLLECTORS—A Recognised Standard Authority. 
FOR GENERAL READERS—A Storehouse of Legends, Superstitions and Quotations. 
FOR PICTURE-LOVERS—A Series of nearly Two Thousand Beautiful Plates. 


With DESCRIPTIONS, POPULAR SKETCHES and INDICES. 


Copies of the book may be seen at NATURE Office, St. Martin’s Street, W.C. An 
explanatory pamphlet, giving specimen pages, full contents, extracts from the preface, 
with a specimen hand-coloured illustration and Order Form, will be sent Post free on 


application to 
C. Worsfold, NATURE Office, St. Martin’s Street, London, W.C. 


ORDER FORM FOR MONTHLY PAYMBEUNTS. 


All cheques should be crossed and made payable to C. Worsfold, NATURE Office, St. Martin’s Street, W.C. 

I enclose One Guinea as first payment for a copy of ‘‘Sowerby’s English Botany” bound in Cloth, 16 Guineas, and I agree 
to pay to you, or to your representative, the balance at the rate of One Guinea per month; my next payment to be on the delivery 
of the volumes, and my remaining payments on the corresponding day of each month following. 

Until such payments are complete, I engage that the work, not being my property, shall not be disposed of by sale or otherwise. 

I further agree that if it be found impossible for any reason ¢o deliver the book, the return of the sum of One Guinea to me 
shall cancel this agreement. 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid expense and delay in forwarding cash from abroad. ; 


CHRISTMAS ORDERS MAY BE MARKED ‘FOR DELIVERY- BETWEEN DECEMBER 20 and 25.” 
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 PHARRIS & 
BIRMINGHAM, 


pur 


Reliable Balances, p2s9a. Resistance Box, Post 
% _ Too grm. to r mgm., Agate _ Office, £6 ros. New Mechanical’ ~ 
t 
eel, 4s. = List. . Stroud and Rendell Lantern, £o, 
6929A. 


PHILIP HARRIS & Co, Lro, “Sti 
Laboratory Furnishers, BJRMINGHA M. 


W ATSON’S NEVVZT" MICROSCOPES AND APPARATUS. 
WATSON’S HOLOSCOPIC EYEPIECES, for WATSON’S Parachromatic OIL IMMERSION CONDENSER. 


Total aperture, 1°30; aplanatic aperture exceeds 1°25. 


‘payenpeicy 3225 6 03 g 


‘auty 


S use with either APOCHROMATIC or ACHRO- doubtedly the finest Cond ble for high- oer 

MATIC OBJECTIVES, an adjustment being work. Optical £5 00 
: provided to the special lenses employed, for | Complete Ae BH with Iris Diaphra m and Set of Stops... £6 100 

WATSO rit OL” MICROSCOPE, How lodel, 


altering the correction. There is no sacrifice of 
complete with 1 in. ve, in Case 


efficiency, the performance being equal to the | wAaTSON’ rs “*ROYAL” MICROSCOPE. A new a high-class 
most expensive Compensating or Huyghenian instru 
Oculars. WATSON’ MICROSCOPE. A highest-class instrument at 


Magnifying Powers— very rate cost 
BACTERIOLOGICAL APPARATUS. MICROTOMES. for 


6 in. tube length, 5, 7, 10, and 14 diameters. ELD BOTANY and FIELD GEOLOGY. METAM PHOSES 
DISSECTED PREPARATIONS. BOTANICAL and PHYSIO- 
PRICE, in Student's Size and Pattern, either LOGICAL ELS the oko 

power, 17/6 each. | Watson's New or “List to 2, Post Free 


For Full Particulars see Supplemental List, | on application. 
Pest ra en | Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
40,000 first-class Micro- -Slides, Post free on application. 


W. WATSON & SONS (Zs¢adlished 1837), Opticians to H.M. Government. 
313 HIGH HOLBORN, LONDON, W.C. New Branch Now Open: 16 Forrest Roap, Epinsurcu. And at 78 Swanston Street, Melbourne, 
: Australia. Awarded 39 Gold and other Medals at the principal International Exhibitions of the World. 


CROSSLEY ’S GAS ENGINES. 


GREAT 
REDUCTION 
IN 

GAS 


RECENTLY 


REMODELLED. 


uTD., 


MANCHESTER. 


OPENSHAW 


= BROS., 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 
Indispensable to Geologists, Naturalists, and Architects. 


Price from £8 15s. 


Estimates ane 


Prices a ana Particulars on application. 
advice free. 


Stigmatic Lens fitted with Tele-Photo. Attachment Jd. A DALLMEYER, Ltd ” 
(These Attachments can be fitted to any alta) 25 Newman Street, Lotidon, W. 


N 
Printed by Kicnakp CLAY AND Sons, Limirep, at 7 & 8 Breaa Street Hill, Queen Viciora Street, m the City of London and published MACMILLA 
ro Co, Laaven, at St. Martin’s Street, London, W.C., and Tue MACMILLAN Comrany, 66 Fifth Avenue, New York.—THurspay, 14, 1899 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


JAN 4& 1900 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘© 70 the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1573, VOL. 61] THURSDAY, 


DECEMBER 21, 


1899. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.} 


NEWTON & CO.’S_ 
DEMONSTRATOR'S LANTERN, 
FOR LIMELIGHT OR ELECTRIC. 


With Prism for Erecting, it 
and for Vertical Projection. x) 


Price £10 10s. 


3 FLEET ST., 
LONDON. 


and efficient 


for general 
scientific work. 


jection Appara- 

' tus and Slides, 
Post Free, 

6 Stamps. 


CHESHIRE’S AND CROVA’S 
DISCS. 


FOR ILLUSTRATING STATIONARY AND 
PROGRESSIVE SOUND WAVES. 


We are now making accurate Cardboard Models 
of the above, for individual Student’s use. 


Price of the Set, consisting of two 10-inch Discs and Slit. 
‘ with full instructions, 1s. 


JOHN J. GRIFFIN & SONS, - 
20-26 SARDINIA STREET, LONDON, W.C. 


The most simple © 


Single Lantern | 
yet constructed 


NEW CATALOCUE 
of Lanterns,Pro- | 


Rigs are Reserved. 


-LYELL’S STUDENTS’ 
ELEMENTS OF GEOLOGY. 


A NEW EDITION, THOROUGHLY REVISED AND 
IN GREAT PART REWRITTEN BY 


Professor J. W. JUDD, C.B., F.R.S., 
Of the Royal School of Mines. 


With upwards of 600 Illustrations. 
Crown 8vo. Qs. 


**Tt was a happy thought to entrust the preparation of so 
important a manual to one of the most intimate, and certainly 


| not the least eminent, of the surviving friends of Sir Chas. 


Lyell. . . . Itis hardly too much to say that Lyell’s ‘Principles 
of Geology’ is not unworthy to stand side by side with Darwin’s 
‘Origin of Species’ as an epoch-making book in modem 
science.” —Standard. 


JOHN MURRAY, ALBEMARLE STREET, W. 


CHRISTMAS PRESENTS. 
NEGRETTI & ZAMBRA’S Self-Registering 


Barometers, Thermometers and Rain Gauges. 


Giving tiathas Records on Charts, and only requiring attention 
once a week. 


a LARGE SIZE BAROGRAPH,. £7 10 O 
urate Thermometers for all purposes 
** Special ” Price List of Instruments, suitable} for 
Presents, free by post to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Brancnes—45 CorRNHILL, and 122 REGENT STREET. 
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CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF 


GREAT BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 


CHARLES VERNON Boys, Esq., F.R.S., will, on Thursday next, December 
28, at Three o'clock, begin a Course of Six Lectures (adapted to a Juvenile 
Auditory) on “‘ Fluids in Motion and at Rest,” Experimentally Illustrated. 
Subscription (for Non-Members) to this Course, One Guinea (Children 
under 16, Half-a-Guinea) ; to all the Courses in the Season, Two Guineas. 


BACTERIOLOGY. 
BACTERIOLOGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON. 
Director: PROF. CROOKSHANK. 

‘Vhe Laboratories are open daily for Instruction and Research from 
toa.m.to5p.m. For Syllabus of Classes apply THe Secretary. 

For Information and Advice as to the Course of Instruction to be selected, 
application must be made in writing to Pror, CRoOKSHANK, or an interview 
may be optained by appointment. 


SPECIAL CLASSES IN JANUARY. 


Two complete Courses of Practical Instruction for Medical Practitioners, 
Veterinary Surgeons, Analysts, &c., will commence on January 8th. 

Demonstrations to the Morning Class (Dr. Newman, D.P.H.) will be 
given at 11 a.m., andto the Afternoon Class (Dr. Nasu, D.P.H.) will be 
given at 2 p.m.; three days a week, with practical work daily in the Labor- 
atory for Days. 

A Class for Candidates for the D.P.H. (Bacteriology) will commence on 
January 8th at 10 a.m., and a Time Table arranged to suit the convenience 
of the Class. 

A Class in Clinical Bacteriology, consisting of Demonstrations with 
practical work, will commence on Wednesday, January 1oth (2 to 3.30), and 

held on successive Wednesdays for six weeks. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
{UNDER THE AuspPices OF HER MAJEsTY’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
SOCIETY. 

The next SESSION commences on MONDAY, JANUARY 15, 1900. 
A Travelling Scholarship of £300 will be offered to Students of the School. 

The Laboratories, Museum, Library, &c., are open daily. Lectures on 
Tropical Medicine, Tropical Hygiene and Surgery in the Tropics, are 
delivered during the Session. 

Clinical Instruction is given daily in the wards of the Hospitals. 

Special arrangements tor Board will be made for those who may desire 
to reside on the premises. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. MicuHe Esq., Seamen’s Hospital, Greenwich, 


UNIVERSITY COLLEGE, LONDON. 
SPECTROSCOPY AND SPECTRUM PHOTOGRAPHY. 
By E. C. C. Baty. 
A Course of Eight Lectures dealing with the methods of Spectroscopy 


especially in connection with the Photography of the Spectrum will be 
given on Friday Evenings at 5.30 o'clock, commencing on January 19, 


1900. 

The following subjects will be treated and illustrated by experiments :— 
Refraction and Diffraction.—‘The Prism Comparison of 
Spectra and Determination of Wave Lengths.—The Grating Spectroscope. 
—Concave Gratings; their Mwunting and Adjustment.—Wave Length 
Determination with the Grating. —Photography of the Spectrum.—Methods 
of Producing Spectra.—Fluorescence and Phosphorescence. Fee for the 


Course, £1 15. 
J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 


FACULTIES OF ARTS AND LAWS AND OF 
SCIENCE. 
The Second Term will begin on Tuesday, January 16. For Syllabus 


apply to 
J. M. HORSBURGH, M.A.., Secretary. 


B.A. ano B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. J. CHARLESTON B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, W.C 


UERNMORE LONDON BRANCH at 
a 24 CHANCERY LANE, W.C. 
Tuition by JOHN GIBSON, M.A. (First Class, Camb.), and G. LOLY, B.A. 
(First Class, London), for all Public Examinations. Special Instruction 
in Scientific Agriculture for successful practical Agriculture and Forestry 
in the British Islands or the Colonies; also in Chemistry, Physics, 
Geology, Botany, &c. Practical Chemical and Physical Laboratories. 
The **state Correspondent” and Higher Examination ——- gives 
up-to-date particulars of all the leading C.S. and other Examinations. 
Price 2}d., post free. Prize of One Guinea for competition each month ; 
| Special Prize of Five Guineas each June and December. 


| Telegrams—‘‘ Tunzelmann, London.” 


ELECTRICAL 


AND 
GENERAL ENGINEERING COLLEGE. 
PrEsIDENT—G. W. pe TUNZELMANN, B.Sc. Lond., M.I.E.E. 
Principac—J. H. REEVES, M.A. Cantab. 
Present SESSION began WEDNESDAY, SEPTEMBER 27. 


Particulars on application to the SECRETARY, 2 and 4 Penywern Road, 
Earl's Court, S.W. 


SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 

Well-equipped LABORATORIES, DAY AND EVENING. Personal 
or Class Tuition. 
**R.,” 9 Heathcote Street, Gray's Inn Road, W.C, 


A SCIENCE GRADUATE, 


HONOURS, CHEMISTRY, 
REQUIRED IN CAMBRIDGE, TO TAKE SCIENCE 
SUBJECTS. 


Applications, with full particulars, to 
“X. Y. Z.,” c/o Hart’s Advertising Offices, 
Maltravers House, Arundel Street, 
Strand, W.C. 


CARDIGAN COUNTY SCHOOL. 
SCIENCE MASTER Required by January 15 next. Must have taken 
a Degree. Commencing Salary, £120. ° 
Applfcations, with qualifications and testimonials, on or before Saturday, 


January 6, to be in hands of 
AMES STEPHENS, 
Clerk to the Managers, Cardigan. 


ZOOLOGIST, 34, for 7} years Assistant in 


a leading Continental Museum, Author of Scientific Papers and Books, 
seeks Engagement as Curator, Assistant, Librarian, or the like.— 
“X. B.,” Nature Office. 


W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW'S STREET, CAMBRIDGE. 


HEATHCOTE SCIENCE for Determining 
LABORATORIES. the 

These Laboratories are open for RESEARCH work, at any hours or Mechanical Equivalent 
times most convenient for worker, in CHEMISTRY, PHYSICS and of Heat. 
BACTERIOLOGY. Facilities for Commercial investigations are supplied 
Furnaces and powerful Electrical Currents can be used. 

The Fees are at rate of £3 3s. for one month (five days a week, six hours PRICE 
aday). Apparatus supplied free. £4 10s 

Private Laboratory, 14s. 6d. a month, or by arrangement. ° 

The above Fees include use of all ordinary Glass and other Apparatus, — 
and use of Accurate Bal and Standard General Instruments, also | Specialities for teaching ~~ Physics. Good quality, moderate 

in 


Furnaces, &c. 


9 Heathcote Street, Mecklenburgh Square, | R, C. T. EVANS, 
Gray's Inn Road, W.c Director. 


prices. Resistance Boxes, le Coils, KEYS, Galvanometers, Bridges, 


atteries, etc. 


Physical and Physiological Lists—Sixpence, Post free. 
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BARGAINS IN SCIENTIFIC BOOKS. 


KIRBY AND HOFFMAN.—THE 
BEETLE-COLLECTOR’S HANDBOOK, by Dr. E. 
HOFFMAN and Dr. W. E. KIRBY, with 20 Coloured 
Plates, containing over 500 Coloured Figures, Crown 8vo, 
Cloth Gilt (pub. 4s. 6d.). 2s. 9d. 

The only complete recent Guide for Beetle-Collecting. The Contents 
deal with the Structure, Development, Habits, &c., of Beetles, How to 
Kill them, and How to Arrange the Collection, followed by Full Accounts 
of the Several Species, which the soo coloured figures represent. 

“The plates contain upwards of 500 figures, and those of many of the 
larger species are excellent. We can recommend this work as one which is 
likely to induce many to collect.” —Science Gossip. 


STEWART (A., F.R.C.S.), OUR TEM- 
PERAMENTS, THEIR STUDY AND THEIR 
TEACHING, a Popular Outline, large 8vo volume, with 
30 Illustrations (some Coloured), including a Selection 
from Lodge’s ‘‘ Historical Portraits,” showing the Chief 
Forms of Faces, Gilt Top (pub. 155). 3s. 

“The book is exceedingly interesting, even for those who ase not 
systematic students of anthropology. . . . To those who think the proper 
study of mankind is man, it will be full of attraction.”—Daily Telegraph. 

‘“The author's object is to enable a student to read a man’s temperament 
in his aspect. The work is well adapted to its end. It is worthy the 
attention of students of human nature.” —Scotsman. 


CAMPBELL (D. H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND 
FERNS (ARCHEGONIATA), by DOUGLAS 
HOUGHTON CAMPBELL, Ph.D., fully Illustrated, 
Medium 8vo (pub. 14s. net). 45. 

‘“Dr. Campbell's book is clearly written, well illustrated, is provided 
with an accurate bibliography and a copious index, so that it will take its 
place at once as a standard classic, and will, we think, retain that position 
for no inconsiderable period.” —Gardener's Chronicle. 


Postage extra. 


H. J. GLAISHER, New and R inder Bookseller, 57 Wigmore Street, 
London, W. 


Catalogues Post Free on application. 


CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN. & CONNOP F.S. PEROWNE. 


A Cruise to the WESTERN MEDITERRANEAN. 
TiLBuRY, GIBRALTAR, TANGIER, ALGIERS, PALMA, VILLE- 
FRANCHE (for NicE, CANNES, MONTE-CARLO), MARSEILLES. 


A FIFTEEN DAYS’ CRUISE FOR £9 Os. AND UPWARDS. 
A Cruise to the EASTERN MEDITERRANEAN. 


(Return ticket to MARSEILLES included. ) 
MARSEILLES, SYRACUSE, PirUs (for Athens), 
CONSTANTINOPLE, JAFFA (for Jerusalem), ALEXANDRIA, 
MA.ttTa, NAPLEs, MARSEILLES. 


A THIRTY-FIVE DAYS’ CRUISE FOR £36 15s. AND UPWARDS 
s.y. ARGONAUT. Tonnage, 3254; h.-p., 4000. 


Full particulars from the Secretary, § Endsleigh Gardens, 
Euston, London, N.W. 


JUST PUBLISHED. 8vo. Price 15s. net. 


KINETIC THEORY OF GASES. 


ELEMENTARY TREATISE WITH MATHEMATICAL 
APPENDICES. 
By DR. OSKAR EMIL MEYER, 


Professor of Physics at the University of Breslau. 
Translated from the Second Revised Edition by 


: ROBERT E. BAYNES, M.A., 
Student of Christ Church, Oxford, and Dr. Lee’s Reader in Physics. 


LONDON: LONGMANS, GREEN, & CO. 


MR. SPENCER’S NEW VOLUME 
NOW READY. 8vo, Cloth, price 18s. 


THE PRINGIPLES OF BIOLOGY. 


VOLUME II. Revised and Enlarged Edition. 
By HERBERT SPENCER. 
London: WILLIAMS & NORGATE, 14 Henrietta Street, W.C. 
Cloth. Demy 8vo. Price 128, Net. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE 24, 
By FREDERICK WM. MILLS, F.R.M.S. 
With a Bibliography by JuL1an Desy, F.R.M.S, 

ConTENTS.—Preliminary Remarks—The Structure of Diatormrs—M ove- 
ment of Diatoms—Classification of the Diatomacez, with a Conspectus of 
the Families and Genera—Modes of Reproduction—Collecting Diatoms— 
Mounting Diatoms—Microscopical Examination—How to Photograph 
Diatoms— Bibliography—Index. 

London : ILirFe, Sons, & SturMEy, Ltd., 3 St. Bride Street, E.C. 


JAS. SWIFT & SON, 


MANUFACTURING OPTICIANS. 


SOLELY APPOINTED TO THE A.M. Derr." 
War OFFICE, FOR THE SUPPLY 
or MicroscopEs. 


Patent form of Student’s Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 
in Case, from 


£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary’s, St. Bartholomew’s, Guy's, 
Middlesex, London, and St. Thomas’s. 


Seven Gold Medals awarded for excel- 
lence of manfacture. 


p Catalogue on Application, 
81 TOTTENHAM COURT ROAD, W. 


BAKER’S 
MICRO-SLIDE LENDING DEPT. 


SUBSCRIPTION: £1.1.90 
For 12 Deliveries of 20 Slides each, Post free both ways, 
CATALOGUES, 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 


No Snutrer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpen, Esq. ; gyeat 
success. New Oxyhydrogen Microscope. Science Lanterns for 
Demonstration. agnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN Guinness, Madame Apg.ina Patti, &c., &c. Patent 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wi P, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 


MICROSCOPES, 
TELESCOPES, &c. 


Post free on application. 
244 HIGH HOLBORN, LONDON. 


GLASS BLOWING. , 


All kinds of ExperimentalGlass \. 
Blowing carried out for Scien- 
tific Men, Laboratories, &c. 


InvENTORS’ IDEAS WoRKED QUT AS PER 
INSTRUCTIONS. 


COSSOR, 


Cross Tube, 


Shadow of 


avings, 6d. ; Postage, 3d. List of 300 Lecture Sets, Science Sub 
iews, &e , 6d.; Postage ad. Pampblets Free. W. C. HUGHES, 
Kingsland, N. 


Speciauist, Brewster House, 82 Mortimer Road, 


67 Farringdon Road, E.C. 
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QUARTZ FIBRES. 


We are now making QUARTZ 
FIBRES about 40 cm. long, 
capable of supporting a weight 
of 50 grammes. These are espe- 
cially suitable for suspending 


heavy magnets. 


Price of Box containing 6 of these Fibres, 


£1 0 0 


FIBRES SUITABLE FOR 
GALVANOMETER SUSPENSIONS. 


d. 

in Box containing 6 Fibres 16cm. long - 5 O 
” ” ” 80 ” = 7 6 
40 , - 10 


SCIENTIFIC INSTRUMENT CO. 


CAMBRIDGE. 


GAMBRELL BROS., 
17 GILTSPUR STREET, LONDON. 


Student's Moving Coil Reflecting Galvanometer with 
adjustable brass tube or goers the movement, 


Bridge for use with the above 1 to 11,110 ohms, and 
hree Pairs of Proportiona! Coils, 26 O O. 


SCOTTISH PROVIDENT 
INSTITUTION. 


Heap Orrice: 6 St. Andrew Square, EDINBURGH. 
MUTUAL ASSURANCE with MODERATE PREMIUMS. 


More than one half of the Members who died during the 
Septennial period were entitled to Bonuses which, not- 
withstanding that the premiums do not as a rule 
exceed the non-profit rates of other Offices, were on 


the average equal to an Addition of about 50 per cent. 
to the Policies which participated. 


The SURPLUS at last Division was £1,423,000. 


Examples of Premium for £100 at Death, with Profits. 


AGE. | 30° | 35 | 40 
Durinc Lire,/£2 1 6 |£2 610/£2149/£3 59 
25 Payments, 2130/| 217 9| 3 46 

15 Payments, 3121/ 318 0| 4 58/4162 


5118 


*A person of 30 may secure £1000 at death by a yearly payment, 
during life, of £20 15s., which would in many Offices secure (with profits) 
£800 only. Or he may secure £1000 by 25 payments of £26 10s., deing 
thus free of payment before age 55. 


ACCUMULATED FUNDS, £11,000,000. 
Prospectus, with full information, on application. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 

J. Murr Leitcu, Secretary. 


IMPROVED D’ARSONVAL 


GALVANOMETERS. 


£10-0-0 for 
DEPLECTIVE, 
£4-10-0 
LIBERAL DISCOUNTS. BALLISTIC 
WORK. 


Write for Price List and Particulars of Potentiometers, 
Galvanometers, Electrical Thermometers, Exper'- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 


PRICE LIST ON APPLICATION. 


“ THRIPLANDS, ” 
Laboratory { vensincToM court, } LONDON, W 
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CARL ZEISS, 


(OPTICAL WORKS, JENA.) 
Lonpon BRANCH: 


29 MARGARET STREET, REGENT 
STREET, W. 


MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Ap 
Objectives.—Micrometers, &c. 


OPTICAL MBASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 


fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Nore.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 
(1898) of Catalogue of Microscopes, free. Please 

state which required 


PHC:NIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, s.W, 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 

LOSSES PAID OVER £22,000,000. 


For Photography, Unsurpassed for fine definition. 


TAYLOR, TAYLOR, & HOBSON, 
Stoughton Street Works, Leicester; 
and 18 Berners Street, London, W. 


Better Food.” 


Dr. ANDREW WILSON, F.R.S.E., &c. 


250 and Diplomas. 
N.B —Just three words are necessary in order to obtain the right Cocoa, 


rz. FRY’S—PURE—CONCENTRATED. 


NEV MODEL 


PORTABLE 
EQUATORIAL 
MOUNTING 


For 3” or 34" 


TELESCOPES. 


ation Axis, Quick and Slow Motion, in 


Latitude Adjustment, Clamp for Declin- 
Right Ascension. 


EQUATORIAL MOUNTING with Divided Circles and Stand 
fitted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3’ Telescope, £25 


ILLUSTRATED CATALOGUE GRATIS. 


J. H. STEWARD, 


OPTICIAN, 
406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 


MULLER 


SCIENTIFIC GLASS BLOWERS, 


AND MANUFACTURERS OF 
| CHEMICAL & PHYSICAL APPARATUS, 
_ X-Ray Tubes, Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 
Thermometers, &c., dic. 


NEW 
GEISSLER 


The Flowers ap- 

pearing in their 

Natural Colours 
under the 

| Kathode Rays. 


PRICE £1 1 O 
AN ASSORTMENT KEPT IN STOCK. 


| 
| 


PRICE LISTS OF CHEMICAL 
APPARATUS ON APPLICATION. 


148 HIGH HOLBORN, 
~ LONDON, W.C. 
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BORD'S PIANOS 


stem. Lists free of 


25 per cent. Discount for Cash, or 14/6 vad month (second-hand, 10/6 per 
y 


month) on the Three Years’ 


©. STILES & CO., 40 & 42 Southampton Row, London, W.C. 


PIANOS EXCHANGED. 


BECHSTEIN PIANOS 


These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
CHAS. STILES & CO., 40 & 42 Southampton Row, 
LONDON, W.C. 


OPTIMUS ” CANTILEVER ENLARGER. 


Incandescent Gas, 


's. 6d. extra, is finished in a very superior 


and practical style. 
gives a brilliant and even light. 
The optical system is through- 
out the best. The Lens will 
be found to give a very fiat 
field and good marginal defini- 
tion. 
* Suirep For Pocket 
CAMERA NEGATIVES. 
Diam. of Condenser... *4in. sin. 6in. 8in. 1oin. 
Price,no Front Lens ... 62/- 70/- 80/- 110/- —200)- 
Extra for Front Lens ... 27/- 63/- 
Covering Plates ... 44X34 64x43 8} x sfin. 
Catalogue POST FREE. 


PERKEN, SON & RAYMENT, 


This already popular model | 


The lamp | 


“OPTIMUS” MAGIC LANTERNS 


Each Lantern is efficient for Exhibitions. _ 
| The Lens gives oe definition, being a 
superior Achromatic Photographic Combin- 
| ation, with Rack and Pinion, compound Con- 
| denser of gin. diameter. Each has 3-wick 
| Refulgent Lamp, and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so = 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making a 
thoroughly practical instrument, and really good value wo £2 120 
3 30 


2 80 


Russian Iron Body, Brass Sliding Tubes (Educational)... one 
Do. do. (College) 


99 HATTON GARDEN, LONDON 
s 


HOLBORN CIRCUS, E.C. 


THE 


AERIAL 
GRAPHOSCOPE 


(BRUCE’S PATENT). 


Showing Lantern Pictures in Space and Relief without a 
Screen, Weird Ghost Effects and Visions, and a variety of 
Entirely Original Experiments on Persistence of Vision. 

Exhibited at the Soirées of the Royal Society, Royal Insti- 
tution, Society of Arts, London Institution, &c., &c. 

The Inventor, Mr. ERIC STUART BRUCE, M.A. 
Oxon., F.R. Met. Society, can accept Engagements for his 
Elaborately Illustrated Lecture on this complete Novelty, also 
for shorter Demonstrations at Soirées, Photographic Exhi- 
bitions, and other Entertainments. 

APPLY TO 


E. S. BRUCE, Esq,., 


19 CAMPDEN HOUSE ROAD, KENSINGTON, 
LONDON, W 


EVERETT & CO., 
MECHANICAL ENGINEERS AND 
ELECTRICIANS, 


22 CHARTERHOUSE SQUARE, E.C. 
Makers of High-Grade Physical and Electrical Apparatus. 
Apparatus designed and made for Laboratories and Research Work. 
ALL KINDS OF EXPERIMENTAL WORK. 
Hicu-CLass WoRKMANSHIP AND ACCURACY A SPECIALITY. 
MODELS DESIGNED, &c. 
REPAIRS OF EVERY DESCRIPTION. 


PATENTS. 


JAMES G. LORRAIN, M.I.E.E., M.IL.MECH.E., &., 
CHARTERED PATENT AGENT, 
Norfolk House, Norfolk Street, LONDON, W.C. 


Speciality-PHYSICAL PATENTS, 
OPPOSITIONS, AND AMENDMENTS. 


Charges on Application. 
Telephone No. 2511 GERRARD. Telegrams: ‘‘ Lorrain, Lonpon.” 


“« Patentees’ Handbook” Post free on application, 


SCIENTIFIC WORTHIBS. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 


HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


JOHN COUCH ADAMS. 


ganze JOSEPH SYLVESTER. 


MITRI IVANOWITSH MEN- 


DELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
LORD LISTER. 
STANISLAO CANNIZZARO. 
PROF. VON KOLLIKER. 
PROF. SIMON NEWCOMB. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kélliker, and 
P 


f. S. Newcomb belong to a New Series and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; or the Series 


- of 82 Portraits in a Handsome Portfolio for £8 5s., carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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COLLECTIONS & mickoscopic suipes, WATKINS & DONGASTER, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CoO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES 


Mineral Specimens for Mi s, and Collectors, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 


cut to order. 
NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTacocues anp Lists Free. 
ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE MOST NUTRITIOUS. 


EPPS 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, yee Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Alcy- 
onium ; Hormiphora(pr ); Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyiliam, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
gar Call or send for detailed Catalogue (66 pp.), Post free on 


application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS 

Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 

with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


CABINETS 


ENTOMOLOGICAL AND ALL BRANCHES OF NATURAL HISTORY. 
J. T. CROCKETT & SON are ACTUAL MAKERS. 


Great advantages in dealing direct with them. 


ALL BEST WORK. ESTIMATES GIVEN. 
SEND for Full DETAILED PRICE LIST BEFORE ORDERING ELSEWHERE. 


7a PRINCES STREET, CAVENDISH SQUARE, LONDON, W. 
Factories: 34 Riding House Street and Ogle Street, W. 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDEYTS. 


Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 45. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 

78 NEWGATE STREET, LONDON, E.C. 
ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 


all Medicine Vendors. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


CHARGES FOR ADVERTISEMENTS. 
5. 
*Three Lines in Column 
One Eighth Page, or Quarter Column . 
Quarter Page, or Half a Column 
Half a Page, ora Column ...... ‘18 


° 

oo 
ar 


To ALL PLacges ABROAD :— 
110 6 


Whole Page . . 
* The first line being in heavy type is charged for as Two Lines. 


Chegues and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON 


w.c. 
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he.. 
N.&G.’ Cameras 
For Band and Tripod. 


i 


in Spools. 
A Series of High-Class Instruments for Serious Work, 
embodying every New Advanc> in Photography. 
Prices from £13 to £50. 
Have been in Constan: Us: for Eight Years in all parts of the World. 


*N. & G.” CAMERA, 
open, to show Fittings 
and Movements. 


TRIPOD CAMERAS, SURVEYING CAMERAS, and very Small and 
Light POCKET CAMERAS for Travellers and Field Naturalists. 


Speciality ; COMPLETE OU1FITS for Sc:entific Expedi- 


JAS. J. HICKS, 


8, 9 & 10, HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &°., 


IS SOLE MAKER OF THE 


NEW PATENT SPHYGMOMETER, 


By Drs. Hii. and BARNARD. It is of special construction and 
a simple and accurate arterial pressure gauge. It is marvellously 
sensitive, and consists of a metal tambour, the expansion of 
which is exhibited in a highly magnified form by means of an 
index or pointer which travels round a dial. The dial is 
graduated in millimetres of mercury. The armlet, pump, and 
pressure gauge fit conveniently into a leather case when not in 
use. By means of this instrument the arterial pressure can be 
taken in man as rapidly, simply, and accurately as the temperature 


| | 


tions and Spccia! Research. can be taken with the clinical thermometer. 


Catalozues and Estimates b Lenses, Kinematographs, Lertcrns, and all 
free on application. Photographic Acccssorics end Matcrials. 


Newman & Guardia, Lia. 
90 & 92 Shaftesbury Avenue, London, W. | _ 
OPPOSITE THE BRITISH MUSEUM. 


THACKERAY HOTEL 


ERANCE), 


GREAT RUSSELL STREET, LONDON. 


Tuis newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
oa every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
N ght Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 
ESMOn HOTEL 
(TEMPERANCE), 

MONTAGUE STREET, RUSSELL SQUARE. 


Tuis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception 


lly are Bedrooms from 2s. to 3s. 6d. per night. F ull Tariff and Testimonials on application. _ 
elegraphic Address: ‘‘ TRUSLOVE, LONDON. . Proprietor—J. TRUSLOVE. 


To SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, ano otuers. 


‘ To the details of Photographic Out- 
THE Pay fits for Scientific Men, Naturalists. 


Price of Sphygmometer, £5. 
Spare Bag and Tube, 5s. 


Descriptive Pamphlet of Sphygmometer, with Hundreds of Ex- 
periments by various Doctors, now ready, sent Free on- 
Application. 


LONDON 


the Apparatus to be exact in every 
particular, and to be made on § 
Scientific lines. THE STEREO- 
SCOPIC COMPANY also make 

Company 

pany finished HandCamerasof every kind. f 
Extract of Letter from R. BOWDLER SHARPE, Esq., LL.D., Assist. Keeper Zoological Dept., British} 
Museum, March 4, 1898 :—‘‘ I consider it one of the best day's work I ever did when I bought one of your Cameras. {aaa 
The ease with which it is worked, andthe excellent results obtained, make it a most pleasurable accompaniment of [iam 


a speciality of Twin Lens Cameras, 
and can show the largest Stock in fi 
a summer's outing.” 
FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 
STEREOSCOPIC COMPANY, 


Travellers, and others who require 
London of practical and highly- 
106 and 108 REGENT STREET, W., and 54, Cheapside, E.C. 


CATALOGUE FREE. 


Printed by Ricnarp Ciay anp Sons, Limirep, at 7 & 8 Bread Street Hill Queen Victoria Street, im the City of London and published by MACMILLAN 
anv Co., Limitsgp, at St. Martin's Street, London, W C., and THe Company. 66 Fifth New Verb.— 21, 
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GENERAL ty 
UNIV. OF Mich. 


JAN 190° 


A WEEKLY ILLUSTRATED > JOURNAL OF SCIENCE.. 


To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1574, VOL. 61] THURSDAY, DECEMBER 28, 1899. [PRICE SIXPENCE. 


{All Rights are Reserved. 


“THE “NEWTONIAN” BR ING’ s 
UNIVERSAL SCIENCE LANTERN: 


(IVES & NEWTON'S 
PATENT). 


Registered as a Newspaper at the General Post Office.] 


| The body is made entirely of brass and gun-metal, with rack-motion and fine 

| screw adjustment. Three achromatic powers (separable) of excellent defining 
power, t-inch, }-inch, and 4-inch ; adjusting slide-holder to stage, revol 

| diaphragm, hand- forceps, stage- forceps, live-cage, &c. The whole rocket 

| in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


Complete for Slides, Sierescente Objects, and Spectra. | Price £3 15s. Od 


New lilustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEW STEAR’S GIFTS. 
NEGRETTI & ZAMBRA’S Self-Registering 


Barometers, Thermometers and Rain Gauges. 


Giving yon <i Records on Charts, and only requiring attention 
once a week. 


For Lecturers on Light, Guseur, and Co’our Photography, &c. 
Sole Makers: NEWTON & CO., 3 FLEET STREET, LONDON. 


MICROSCOPE 


THE 


“BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6”, adjusted to be in 
about focus, and the whole 


packed in polished Mahogany 
THE LARGE SIZE BAROGRAPH, £7 10 0 
Accurate Thermometers for all purposes. 


Case, ‘ d = 
S, free by post to pai 
R. & J. BECK, Ltd., 38 HOLBORN VIADUCT, 
68 CORN HILL, LON DON, E.C, BrancHEes—45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF WALES. 
MATRICULATION EXAMINATION, 1900. 


The Universit me will shortly appoint MATRICULATION EX- 
AMINERS as follows : 


Subjects. Present Examiners. 


English and the 
History “of England. and J. W. Hales, M.A. 


Wales Professor J. K. Laughton, M.A. 

*R. B. Hayward, M.A., F.R.S. 

Major P. A. McMahon, R,A., F.R.S. 
Latin ... E. S. Shuckburgh, M.A. 

ons E. A. Sonnenschein, M.A. 

Greek . we R. D. Hicks, M.A. 
Welsh ... Professor John Rhys, A., LL.D 
French H. E. Berthon, B. és. 
German *Professor Kuno Meyer, D., M.A. 
Dynamics ote *Professor G. M. Minchin, M. A., F.R.S, 
Chemistry «.  *H. F. Morley, D.Sc., 
Botany { 5. Reynolds’ Green, D.Sc., 


™, The Examiners whose names are marked with a* have served for the full 
period of three years. 

Particulars will be given by the RecistRAR of the University, Brecon, tu 
whom applications must be sent on or before January 30th, rgoo. 


IVOR JAMES, 
Registrar of the University of Wales, Brecon. 
December, 1899. 


BACTERIOLOGY 


BACTERIOLOGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON. 


Director: PKOF. CROOKSHANK. 


The Laboratories are open daily for Instruction and Research from 
10a.m.to5p.m. For Sy Totus of Classes apply THE SECRETARY. 
For Information and Advice as to the Course of Instruction to be selected, 
application must be made in writing to Pror. CROOKSHANK, or an interview 
may be optained by appointment. 


SPECIAL CLASSES IN JANUARY. 


Two Courses of Practical Instruction for Medical 
Veterinary Surgeons, Analysts, &c., will commence on Januar 

Demonstrations to the Morning Class (Dr. Newman, D. eH) ) will be 
given at 11 a.m., and to the Afternoon Class (Dr. Nasu, D.P.H.) will be 
given at 2 p.m.; three days a week, with practical work daily in the Labor- 
atory for THirty Days. 

A Class for Candidates for the D.P.H. (Bacteriology) will commence on 
January 8th at 10 a.m., and a Time Table arranged to suit the convenience 
of the Class. 

A Class in Clinical Reavis, consisting of Demenstrations with 
beheld work, will « y, January roth (2 to 3.30), and 

held on successive Komen for six weeks. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
(UNDER THE AUSPICES OF HER MAJEsTY’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 


IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HospitTaL SOcIETY. 


The next SESSION commences on MONDAY, JANUARY 15, 1900. 
A Travelling Scholarship of £300 will be offered to Students of the School. 

The Laboratories, Museum, Library, &c., are open daily. Lectures on 
Tropical Medicine, Tropical Hygiene and Surgery in the Tropics, are 
delivered during the Session. 

Clinical Instruction is given daily in the wards of the Hospitals. 

Special arrangements for Board will be made for those who may desire 
to reside on the premises. 

For Prospectus, Syllabus, and other particulars, appl pply to the Secretary, 
P. Micueu, Esq., men's Hospital, Greenwich, S. 


_ UNIVERSITY COLLEGE, LONDON. 
SPECTROSCOPY AND SPECTRUM PHOTOGRAPHY. 
By E. C. C. Baty. 
A Course of Eight Lectures dealing with the methods of Spectroscopy 


especially in connection with the ae of the Spectrum will be 
— on Friday Evenings at 5.30 o’clock, commencing on January 109, 


The foMewing subjects will be treated and illustrated by experiments :— 
Refraction and Diffraction.—The Prism Spectroscope.— he Comparison of 
Spectra and Determination of Wave Lengths.—The Grating Spectroscope. 
—Concave Gratings; their Mounting and , Ae ave Length 
Determination with the Grating.—Photography of the Spectrum.—Methods 
of Producing Spectra.—Fluorescence and Phosphorescence. Fee for the 


Course, £1 15. 
J M. HORSBURGH, M.A., Secretary. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E. C. 


Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University of 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 


EVENING CLASSES in all stages for Science and Art 
Department Examinations. 


HIGHLY-EQUIPPED LABORATORIES. 


Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 


Prospectus free. Calendar 6d. (Post 8d.) on 
application to Secretary. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at any hours or 
times most sconvenient for worker, in CHEMISTRY, PHYSICS 
BACTERIOLOGY. Facilities for Commercial investigations are supplied. 
Furnaces and powerful Electrical Currents can be used. 

The Fees are at rate of £3 3s. for one month (five days a week, six hours 
aday). Apparatus supplied free. 

Privace Laboratory, £4 14s, 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Apparatus, 
and use of Accurate Balances and Standard General Instruments, also 
Furnaces, &c. 

9 Heathcote Street, Mecklenburgh Square, | 
Gray's Inn Road, W.C. 


B.A. ano B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, Ke. 

For Terms, &c., address Mr. J. CHARLESTON B.A. & Lond. and Oxon.), 
The The Burlington Classes, 27 Chancery Lane, London, W. 


R. C. T. EVANS, 
Director. 


Telegrams—*‘ Tunzelmann, London.” 
THE GENERAL ENGINEERING 
COMPANY, LTD., 
2 and 4 PENYWERN ROAD, LONDON, S.W. 

G. W. pe TUNZELMANN, Managing Director. 
Mechanical, Electrical and Chemical Patents experimentall ly developed 
and Models constructed for Inventors. Special Machinery and Apparatus 
designed and carried out to Specification. Every description of Accurate 
work. Repetition work with all parts interchangeable. 


SCIENCE EXAMINATIONS. | 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 

Well-equipped LABORATORIES, DAY AND EVENING. Personal 


or Class Tuition. 
“R., 7 9 Heathcote Street, Gray’ s Inn Road, Ww.c. 


TECHNICAL COLLEGE, 
HU DDE RSFIELD. 


Princivat: S. G. Rawson, D.Sc. 
pplications are invited not later than January 15th for the ASSISTANT 
LECTUR RESHIP im the Physics Department. Salary, £100 per annum. 
Further particulars upon application. 


THOS. THORP, Secretary. 

VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY AND ARTS. 


The next Term begins Wednesday, January ioth. Prospectus (post free) 
from the REGISTRAR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


kis China, Lacquers, Gongs, Shells, and other Curios. 
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BARGAINS IN SCIENTIFIC BOOKS. 


KIRBY AND HOFFMAN.—THE 
BEETLE-COLLECTOR’S HANDBOOK, by Dr. E. 
HOFFMAN and Dr. W. E. KIRBY, with 20 Coloured 
Plates, containing over 500 Coloured Figures, Crown 8vo, 
Cloth Gilt (pub. 4s. 6d.). 2s. 9d. 

The only complete recent Guide for Beetle-Collecting. The Contents 
dea! with the Structure, Development, Habits, &c., of Beetles, How to 
Kill them, and How to Arrange the Collection, followed by Full Accounts 
of the Several Species, which the soo coloured figures represent. 

“The plates contain upwards ef soo figures, and those of many of the 
larger species are excellent. We can recommend this work as one which is 
likely to induce many to collect.” —Science Gossip. 


STEWART (A., F.R.C.S.), OUR TEM- 
PERAMENTS, THEIR STUDY AND _ THEIR 
TEACHING, a Popular Outline, large 8vo volume, with 
30 Illustrations (some Coloured), including a Selection 
‘rom Lodge’s ‘‘ Historical Portraits,” showing the Chief 
Forms of Faces, Gilt Top (pub. 155). 35. 

“The book is exceedingly interesting. even for those who are not 
systematic students of anthropology ... To those who think the proper 
study of mankind is man, it will be full of attraction."—Daily Telegraph. 

“The author's object is to enable a student to read a man’s temperament 
in his aspect. he work is well adapted to its end. It is worthy the 
attention of students of human nature."—Scotsman. : 


CAMPBELL (D.H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND 
FERNS (ARCHEGONIAT), by DOUGLAS 
HOUGHTON. CAMPBELL, Ph.D., fully Illustrated, 
Medium 8vo (pub. 14s. net). 45. 

“Dr. Campbell's book is clearly written, well illustrated, is provided 
with an accurate bibliography and a copious index, so that it will take its 
placeat once asa standard classic, and will, we think, retain that position 
for no inconsiderable period.” —Gardener's Chronicle. 


‘Postage extra. 


H. J. GLAISHER, New and Remainder Bookseller, 57 Wigmore Street, | 


London, 
—_ Catalogues Post Free on application. 
LATEST PUBLICATION OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


TRANSACTIONS, Vol. XV., Part 1V.,con- | 


taining ny onthe Ichthyology of Lake Tangonyika. By G. A. 
Boulenger, F.R.S., F.Z.S. (with Three Plates), and ‘On a Specimen 
of Cervus bel, rrandi, Lart (C. verticornis, Dawk), from the Forest-bed 
of East Anglia.” By Sidney F, Harmer, Sc.D., F.R.S. (with One 
Plate) Price to Fellows, gs. : to the Public, 12s. 


To be obtained at the Society’s Office, 3 Hanover Square, W., or through 
any Be okseller. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W, 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 

LOSSES PAID OVER £22.000,000. 


THE 


AERIAL 
GRAPHOSCOPE 


(BRUCE’S PATENT). 


Showing Lanterh Pictures in Space and Relief without a 
Screen, Weird Ghost Effects and Visions, and a variety of 
Entirely Original Experiments on Persistence of Vision. 


Exhibited at the Soirées of the Royal Society, Royal Insti- 
tution, Society of Arts, London Institution, &c., &c. 


The Inventor, Mr. ERIC STUART BRUCE, M.A. 
Oxon., F.R. Met. Society, can accept Engagements for his 
Elaborately Illustrated Lecture on this complete Novelty, also 
for shorter Demonstrations at Soirées, Photographic Exhi- 
bitions, and other Entertainments. 

APPLY TO 
E. S. BRUCE, Esq,, 


19 CAMPDEN HOUSE ROAD, KENSINGTON, 
LONDON, W 


G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


STUDENTS’ WHEATSTONE 
BRIDCE BOX. 

Aggregate 12,220 ohms 

Guaranteed to I in 500. 
Platinoid Wire. 


Price £9 10s., as illustrated. Smaller Boxes, from £3. 


IMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, £38. 


Galvanometer Shunts, Galvanometer Lamps and Scales, 
Keys, Single Coils, Batteries, &c. 

Reliable ‘a at low prices for teaching Mechanics, 
Hydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Physical and Physiological List—Sixpence, Post free. 


Second Volume. 


A SELECTION OF PHOTOGRAPHS OF STARS, 
STAR GLUSTERS, AND NEBULA, 


Together with Information concerning the Methods employed in the Pursuit of 
Celestial Photography (Illustrated by 72 Photographs reproduced in Collotype), 


By ISAAC ROBERTS, DSc., F.R.S. 


Ready in December. 


Royal Quarto. 


Price 30s., post free. 


LONDON: KNOW LEDGE OFFICE, 326 HIGH HOLBORN, WwW 
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NATURE RE-ISSUE or 


SOWERBY’S ENGLISH BOTANY. 


THIRD EDITION, WITH SUPPLEMENT 
AT THE PRESENT LOW PRICE. 


THIRTEEN VOLUMES. 


CONTAINING a DESCRIPTION and a HAND- 
COLOURED LIFE-SIZE DRAWING OF 
EVERY BRITISH PLANT. 


PUBLISHERS’ PRICES. 


(1900. ) 

Cloth Binding ... Pe . £25 00 
Half-Morocco ... .. £2710 O 
BY INSTALMENT. 

(TO-DAY.) 

Cloth Binding £1616 O 
FOR CASH. 

(TO-DAY.) 

Cloth Binding ... 080 


HALF-MOROCCO SETS ALL SOLD. 


SOWERBY’S ENGLISH BOTANY. 
For over 100 years A STANDARD AUTHORITY. 


(1) Isillustrated by nearly two thousand beautiful 
hand-coloured Plates. 

(2) Contains a technical description of each plant, with a 
popular sketch by Mrs. LANKESTER. 

(3) Is completed by an Index of over one hundred 
pages, with (a) Botanical names, (6) common English 
names, (c) Synonyms, (d@) French and German 
equivalents. 


Copies of the Book may be seen at NATURE Office, 
St. Martin’s Street, W.C. An explanatory pamphlet, 
giving specimen pages, full contents, extracts from the 
preface, with a sample illustration and order form, will be 
sent Post free on application to 


C. WoRSFOLD, NATURE Office, 
St. Martin’s Street, London, W.C. 


CONTENTS. 


Vou. I.—All the Plants ranked under the orders Ranuncu- 
laceze, Berberidacez, Nymphzeacee, Papaveracex, and Cruci- 
ferze. 


Vo.. II.—All the Plants ranked under the orders Resedacex, 
Cistaceze, Violaceze, Droseracee, Polygalaceee, Frankeniacex, 
Carophyllacex, Portulacacee, Tamariscaceze, Elatinacex, 
Hypericacee, Malvaceze, Tiliacee, Linacee, Geraniacex, 
llicineze, Celastraceze, Rhamnaceze, Sapindacez. 


Vo. III.—All the Plants ranked under the orders Legumin- 
iferze and Rosacez. 


Vo. IV.—AIl the Plants ranked under the orders Lythracex, 
Onagraceze, Cucurbitacez, Grossulariacee, Crassulacec, Saxi- 
fragacez, Umbelliferze, Araliacee, Cornacez, Loranthacex, 
Caprifoliaceze, Rubiacez, Valerianacez, and Dipsacez. 


Vo. V.—AIl the Plants ranked under the order Composite. 


Vo. VI.—AIl the Plants ranked under the orders Campan- 
ulacee, Ericaceze, Jasminacee, Apocynaceze, Gentianacex, 
Polemoniacee, Convolvulacee, Solanaceze, Scrophulariace, 
Orobanchacez, and Verbenacez. 


VoL. VII.—AIl the Plants ranked under the orders Labiat~, 
Boraginacee, Lentibulariaceze, Primulacez, Plumbaginacex, 
Plantaginacee, Paronychiaceze, and Amarantacez. 

VoL. VIII.—All the Plants ranked under the orders Cheno- 
podiacez, Polygonaceze, Eleganaceze, Thymelacez, Santalacex, 
Aristolochiacee, Empetracee, Euphorbiacez, Callitrichacex, 
Ceratophyllaceze, Urticaceee, Amentiferze, and Coniferz. 

VoL. IX.—All the Plants ranked under the orders Typhacex, 
Aracee, Lemnacez, Naiadacez, Alismaceze, Hydrocharidacex, 
Orchidacee, Iridzcez, Amaryllidaceze, Diascoreacexe, and 
Liliacez. 

Vo. X.—All the Plants ranked under the orders Juncacex 
and Cyperacez. 


XI.—AIll the Plants ranked under the order Graminacew. 


VoL. XII.—Marsiliacee, Isoetacez, Selaginellaceze, Lyco- 
podiaceze, Ophioglossacez, Filices, Equisetacez, and Characee ; 
and an Index to the whole Work. 


Vot. XIII. (SuPpPLEMENT).—Addenda to the earlier portion 
of the Work, including all the orders in Vols. I. to IV. 


SPECIAL OFFER WITHDRAWN JANUARY 1, 1900. 


A few late orders may be received till January 3, 1900. 


ORDER FORM FOR MONTHLY PAYMENTS. 


All cheques should be crossed and made payable to C. Worsfold, NATURE Office, St. Martin’s Street, W.C. 


I enclose One Guinea as first payment for a copy of ‘‘ Sowerby’s English Botany” bound in Cloth, Sixteen Guineas, and I agree 
to pay to you, or to your representative, the balance at the rate of One Guinea per menth; my next payment to be on the delivery 
of the volumes, and my remaining payments on the corresponding day of each month following. ; 

Until such payments are complete, I engage that the Work, not being my property, shall not be disposed of by sale or otherwise. 

I further agree that if it be found impossible for any reason to deliver the book, the return of the sum of One Guinea to me 


shall cancel this agreement. 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid expense and delay in forwarding cash from abroad. 


Speci: 
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X- RAY & ATHERIC TELEGRAPHY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH onty. 


mn See “ See “ Notes” As supplied by us to H.M. Government and the leading 
pay in NATURE Hospitals and X-Ray Workers throughout the World. 


Sept. 14,1899, We 8re the actual Manufacturers, and Guarantee. 
mss every Coil against breaking down. 


Catt or Write FoR our New I ttustratep List, wiTH 
TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO WORK. Post FREE TO READERS oF “‘ NATURE.” 


HARRY W. COX, Lid., 
10, 11, 28 CURSITOR STREET, 


CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 


‘| PATENTS. MOORE’S HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE ‘PRINCIPLE OF 


Mitt HH 


CHARTERED PATENT AGENT, 
; Norfolk House, Norfolk Street LONDON, W.C. ARCHIMEDES” AND SPECIFIC GRAVITY. 
: Speciality—PHYSICAL PATENTS, A is a delicate spring balance accurately graduated to 
pe ra) PPOS ITI ONS, AND AMENDMENTS. ~ of being lowered or raised 
Charges on Ap, lication. B is one of the set of cubes of various metals supplied 
Telephone No. ame GERRARD. elegrams: ‘‘ Lorrain, Lonpon.”’ with the apparatus. 
Patentees’ Handbook” Post free on application, C is a glass vessel with fixed mark etched in glass, up 


to which water, or other liquid, = placed. The 
vessel is provided with draw-off cock 


Sole Makers of this a 


BREWSTER, SMITH, & CO., 


| GLASS BLOWING. 


All kinds of Experimental Glass 


t, Blowing carried out for Scientific 6 CROSS STREET, FINSBURY, E.C. 
" ns and Importers of Chemical and Scientific 
“9 Men, 1, Laboratories, &c. ~ and Pure Chemicals. 


weicht 4 Speciality, 500 Milligrams to 
INVENTORS” IDEAS wo WORKED OUT AS PER PER INSTRUCTIONS. Mil ligram, 1s. 6d. per doz. 


ty COSSOR, Hittorf’s Tube showing the "FOR, COMPLETE ILLUSTRATED 
67 _ Farringdon | Road, E.C. resistance of the dark space. 


“OPTIMUS ” CANTILEVER ENLARGER. | “OPTIMUS” MAGIC LANTERNS 


I This already popular model Each Lantern is efficient for Exhibitions. 
a cane, is finished in a very superior The Lens gives a. definition, being a 
and practical style. The lamp superior Achromatic Photographic Combin- 
ation, with and Pinion, compound Con- 
See | gives a brilliant and even light. | Genser of . diameter. Each has 3-wick 
: The optical system is through- Refulgent p, and is Complete in box. 
out the best. Zhe Lens will (4-wick Lamp, 2s. extra.) 
be found to give a very flat 


field and good marginal defini- Mahogany outside Body, Panelled Door, 


O° tion. Brass Stages, and 3-draw Sliding Tubes, so 
ni that lenses of long focus may be used when 
Rs * Suirep FoR PockET projecting upon a screen at a great distance, £5 5s, 
CaMERA NEGATIVES. 
Diam. of Cond ile. Mahogany outside Body, lined with metal, making a 
on Price no Bront Lens thoroughly practical instrument, and really good value £2120 
xtra for Front 63/- 63/- 

Covering Plates dz 34 37h 64x a 8} Russian Iron Body, Brass Sliding Tubes (Educational)... 3 3 0 

Catalogue POST FREE. (College) ove ~~ 2 80 


- PERKEN. SON & RAYMENT, LONDON. 
HARVEY & PEAK 


ree HAVE FOR DISPOSAL 


“T A VERY LARGE AND RARE 


ne PROJECTION POLARISCOPE. 

Including Nicol Polariser of 3} inches aperture, Nicol Analyser of 34 inches aperture, 
e many large Sections of Quartz, Quartz Devices, Crystals, Double Image Prisms, 
hly Selenites, &c., in Mahogany Cabinets. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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ISENTHAL, POTS]LER & CoO. 
85 MORTIMER STREET, LONDON, Ww. 


CENTRAL DEPOT FOR RADIOGRAPHERS. 


HYSTERESIS.” 2099, GERRARD. 


THE ‘‘PUNKTOGRAPH.” 


WRITE FOR LISTS, OR BETTER INSPECT OUR INSTALLATIONS. 
HIGHEST REFERENCES. EVERYTHING NOVEL AND ORIGINAL. 


SOLE AGENTS FOR SCOTLAND : 
Messrs. eee WHITE, Cambridge Street, Glasgow. 


THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO., 


Ltd... CAMBRIDGE. 


NEW ROCKING MICROTOME. 
1900 PATTERN. 

This Instrument possesses the following great 
improvements over the old type of instruments : 

(1) Increased rigidity. (2) The of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
ment of the object. (4) A graduated are for show- 
ing the thickness of the sections. (5) Catch for 
holding the object above the edge of the razor. 
(6) Improved method of fixing the cord. (7) Anew 
object holder. 

Price (including object- holder), £5 O O 
Write for Pamphlet descriptive of the abo 
Jnstrument, 

Address all communications :— 


INSTRUMENT COMPANY, CAMBRIDGE. 


SPECIALITIES. 
WORKS—BIRMINGHAM. 


THESE INSTRUMENTS ARE SPECIALLY 
SUITED FOR WORKING TOGETHER. 


KEMPE’S CHARGING & DISCHARGING KEY, — STANDARD CONDENSER, } Micro: 


Improved Form with rubbing contacts, highly «6 ” = 
insulated, £3 15s. Highest quality and finish. BAL GALY Farad, £2 12s. 6d. 


Late F. E. BECKER & CO.) Farad Condenser, £2 10s. STANDARD CLARK CELL, 25s. vet. 
ww. & JI. GEORGE, HATTON WALL, LONDON: 
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THE BRIDGES-LEE 


PHOTO-THEOD 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite . 
automatically records 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
inciuding the Magnetic 
bearings, — thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 
The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 
Descriptive Pamphlets and [Illustrated Description 
of the Instrument sent free on applicatior. 


AGENT FOR RICHARD FRERCS’ AUTOMATIC RECORDING INSTRUMENTS. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address : ‘‘ Escutcheon, London.” ‘Telephone : Holhorn 1054. 


NEW SCIENCE LANTERN. 


Th Universal Science Lantern has been devised for the projection of 
“Speriments. Inthe short box in front of the lantern is a hinged mirror, 
~) placed that by the movement of a stud it may be introcuced and placed 
‘tan angle of 45 degrees with the parallel beam. The beam is thus sent 
upwards through a horizontal convergent lens, on which a slide or horizontal 
piece of apparatus can be placed. Above this is the objective mounted on 
a brass pillar, and above the objective a prism or mirror (if the screen is 
elevated above the lantern plain prisms are required for each beam), silvered 
the outside so thet there is no double reflection. The mirror can be 
adjusted to any angle, and is intended to send the image in an approxi- 
nately horizontal direction to the screen. Slides can also be directly 
projected in the usual way. 

The base-board is made to fold so that the lantern can be packed into a 
0x 184 X 84 X 20} with ail its accessories i situ. 

Price Complets, in Travelling Box, £9 0 0 


REYNOLDS & BRANSON, LTp. 
14 COMMERCIAL STREET, LEEDS. 


CARL ZEISS, 


MANUFACTURER OF 
MICROSCOPES ; TELESCOPES (ASTRUNOMICAL 
and TERRESTRIAL); PRISM FIELD GLASSES ; 
TELEMETERS ; PHOTOGRAPHIC OBJECTIVES ; 
and OPTICAL MEASURING INSTRUMENTS, 
including COMPARATORS, REFRACTOMETERS, 

BUTTER-REFRACTOMETERS, SPECTRO- 
METERS, é&c. 
LONDON BRANCH: _ 


29 MARCARET ST., CAVENDISH SQUARE, W. 


Telegrams :—DIACTINIC, London. 
CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED. 


SOLAR AND STELLAR 


SPECTROSCOPES. 


Evershed’s Solar Spectroscopes (specially 
Designed by J. Evexsuep, F.R.A.S., for the Observation of Solar 
Protuberances.) 

Disc Prisms, for Use in Front of a Telescope 
Object-Glass for Stellar Spectroscopy and Eclipse Work 

And all other requirements for Celestial Spectroscopy. 
FOR THE ECLIPSE. Film reproductions of 


Row Lanv’s Gratings adapted to Hand Telescopes or Binoculars of 
any kind, for Observation of the Sun at the Flash Point. The 
Spectrum from A to H is more than 20°. ‘Lhe Grating is on a Prism, 
which is Mounted in a Cap with Eyehole, which can be fut on or 
taken off in an instant. 

PRICE from 35s. 


ADAM HILGER, 204 Stanhope St., London, N.W. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 

APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


IUustrated Catalogue of Apparatus, with Price List 
, of Ohemicals, free on application. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER.’ 
Telephone Number—2038. 


Apparatus for estimation of sulphur in spent oxide. 


TAMBLYN-WATTS, 
SCIENTIFIC APPARATUS MAKER. 


Catalogue of Electrical Apparatus and Materials, 6d. Post free. . 


Catalogue of Balances and Weights, Apparatus for the Study 
of Mechanics, &c., 6d. Post tree. 


SECOND-HAND MICROSCOPES 


By SWIFT, WATSON, CROUCH, BECK, ZEISS, LEITZ, &c. 
Prices from £2 10s. to £45. 

A Large Selection of Second-hand Powers and Fittings for all kinds of 

Microscopes. 


Send for New List. 


CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, E.C. 
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HOLLOWAY’S OINTMENT 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 


Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
Medicine Vendors, 
THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON t SON, Lrp., 40 Lower Sackville Street 


(to which Address Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


: Price Sixpence, Monthly. 

Edited by C. G. Barrert, G. C. CuHampion, J. W. Doucras 
W. W. Fowter, M.A., F.L.S., R. McLacuian, F.R.S., E. SAUNDERS 
F.L.S., and 

_ Lorp Watsincuam, M.A., LL.D., F.R.S. 
This M r ed in 1864, contains standard articles and notes 


on all subjects connected with Entomology, and especially on the Insects of | 


the British Isles. 
Subscription—Six Annum, post free. 
London : GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
t Paternoster Row. 


NORTH BRITISH AGRICULTURIST, 


the Chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident agents, and others interested in the 
management of land throughout the United Kingdom. 


for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRICUL- 
TURIST as one of the best existing Papers for Advertising Farms to be Let, 
and Estates for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By Post 34d. Annual Subscription, payable in advance, 14s. 

Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


W. Lucas Distant, F.E.S., &c. 


TO SCIENCE LECTURERS. 


THE MOST PERFECT. 
No Suutter, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d 


See Mr. Hucues' PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpEn, Esq. ; 


| success. New Oxyhydrogen Microscope. Science Lanterns for 


Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN GuINNESS, Madame ADELINA Patti, &c., &c. Patent 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Uutfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6¢.; Postage, 34. List of 300 Lecture Sets, Science Subjects, 
Views, &c , 6d.; Fostage 2d. Pamphlets Free. W. C. HUGHKS, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOG\, 
Edited by Ricuarp South, F-E.S., 


With the Assistance of 


MartTIn Jacosy, F.E. 
J. H. Leecn, B.A., F. 
Dr. D. Suarp, F.R.S. 
Epwarp A. Fitcn, F.L.S., F.E.S. | G. H. Verratt, F.E.S. 


Rosert Apkin, F.E.S. 
T R. F.E.S. 


| F. W. Fronawk F.E.S. 
The AGRICULTURIST is published every Wednesday afternoon in time | 


W. F. Kirsy, F.E.S. 


Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. _Its contents deal 
chiefly with the home fauna, but there are frequent articlesand notes on 
matters of interest pertaining to the Entomology of various parts of the world. 

Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any country. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


SCIENTIFIC WORTHIBS. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NOR. 
DENSKJOLD. 


HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI IVANOWITSH MEN- 
DELEEF. 

LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
LORD LISTER. 
STANISLAO CANNIZZARO. 
PROF. VON KOLLIKER. 
PROF. SIMON NEWCOMB. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kélliker, and 
Prof. S. Newcomb belong to a New Series and are Photogravures. f 
Proof impressions of these, printed on India paper, may be had fromthe Publishers, price 5s. each; or the Series 
of 32 Portraits in a Handsome Portfolio for £8 5s., carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


Half-yearly .. 
Quarterly ... 

To ALL PLACES ABROAD :— 


6 


& 


5. 


1 8 *Three Lines in Column pees 


14 Per Line after 


-e7F One Eighth Page, or Quarter Column . 0 18 


er Page, or Half aColumn . . 115 


I 10 Ralf a Page, or a Column 3 


Whole Page 


6 6 


o * The first line being in heavy type is charged for as Two Lines 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON W.C. 
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CO-OPERATIVE WORLD TRAVEL WATKINS & DONCASTER, 


Organised by HENRY S. LUNN, M.D., F.R.G.S., NATURALISTS, 
W. HOLDSWORTH LUNN. & CONNOP F.S. PEROWNE AND MANUFACTURERS OF 
A Cruise to the WESTERN MEDITERRANEAN. CABINETS AND APPARATUS 
TitBuRY, GIBRALTAR, TANGIER, ALGIERS, PALMA, VILLE- FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
PRANCHE (for NICE, CANNES, MONTE-CARLO), MARSEILLES. NATURAL HISTORY. 
A FIFTEEN DAYS’ CRUISE FOR £9 Ds. AND UPWARDS. SPECIAL SHOW-ROOM FOR CABINETS. 
A Cruise to the EASTERN MEDITERRANEAN, 
(Return ticket to MARSEILLES included.) N.B.—For Exeellence and oonty of Cabinets and 
to distinguished 


MARSEILLES, SYRACUSE, P1RUS (for Athens), | Apparatus, references are permit 
CONSTANTINOPLE, JAFFA (for Jerusalem), ALEXANDRIA, | paren, Museums, Colleges, &c. 


MALTA, NAPLEs, MARSEILLES. A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
A THIRTY-FIVE DAYS’ GRUISE FOR £36 15s. AND UPWARDS Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


s.¥. ARGONAUT. Tonnage, 3254; h.-p., 4000. with true natural a Rg and Publications on Natural 


Full particulars from the Secretary, 5 Endsleigh Gardens, | 36 STRAND, LONDON, W.C. 
Euston, London, N. W. (Five Doors from Charing Cross.) 


LIVING SPECIMENS FOR MINERALS, ROCKS, AND PRECIOUS STONES. 


E M | C RO SCO p useums, Characteristic Examples for the Teacher, 


ticella, Stentor, ra, Floscularia, Stephanoceros, Melicerta, many 

other Specimens of Bond Life. Price rs. per Tube, Post Free. Helix BLOWPIPE CASES AND APPARATUS. 
tia, Ast , Amphi , Rana, Anodon, &c., for Dissection purposes, LESSONS GIVEN. 


THOMAS BOLTON, | SAMUEL HENSON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 97 REGENT STREET, LON DON, W. 
OF THE UNITED KINGDOM. MINERALS, ROCKS & FOSSILS. 


| 
THE LABORATORY, PLYMOUTH. | COLLECTIONS FOR STUDENTS. 
The following animals can always be supplied, either living | Carefully labelled and arranged in Boxes with Card Trays. 
| 
| 


or preserved by the best methods :— 50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- Rocks and Fossils at similar prices. 

Nereis, 300 Minerals in Cabinet, £4 4s. ; 400 do., £5 12s. 6d. 

Aphrodite, Arenicola, nice, Terebella; pas, anus, Gammarus 

gia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens Catalogues Post Free. 


Asterias, Echinus ; Ascidia, Salpa THOM AS D. RU SSELL, 
78 NEWGATE STREET, LONDON, E.C. 


For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. — - 
— PHYSIOGRAPHY and GEOLOGY. 


EVERETT & CO., COLLECTIONS & MICROSCOPIC SLIDES, 
MECHANICAL ENGINEERS AND —__ Asadvised by Science and Art Directory, arranged by 


| 
| 
| 


JAMES R. GREGORY & CO. 
22 CHARTERHOUSE SQUARE, E.C. _ To Science and Art Department, British, Indian and Colonial 
Makers of High-Grade Physical and Electrical Apparatus. ana and PRECIOUS 
Apparatus designed and made for Laboratories and Research Work. | STONES. 


Mineral Specimens for Museums, and Collectors, and all purposes. 
ALL KINDS OF EXPERIMENTAL WORK. Rock Specimens and Microscopic Sections of Rocks and Mineots 


Hicu-CLtass WorRKMANSHIP AND ACCURACY A SPECIALITY. cut to order. 
| NEW AND VALUABLE CONSTANTLY 


MODELS DESIGNED, &c. | 
REPAIRS OF EVERY DESCRIPTION. | Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTatoGugs Lists FREE. 


THE MOST NUTRITIOUS. 
ESTABLISHED 1861. 


EPP BIRKBECK BANK 


GRATEFUL—COMFORTING. 30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


C O C O A | BIRKBECK 000 000 


BREAKFAST—SUPPER. | FRANCIS RAVENSCROFT, Manager. 


r month (second-hand, 10/6 per 


25 percent. Discount for Cash, or 14/6 pe 
5 month) on the Three Years’ System. Lists free of 
CG. STILES & CO., 40 & 42 Southampton Row, London, W.C. 
PIANOS EXCHANGED. 


These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
BECHS I FIN PIANOS CHAS. STILES & CO, 40 & 42 Southampton Row, 
LONDON, W.C. 
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MACMILLAN & C0.’S BOOKS FOR STUDENTS OF CHEMISTRY. 


AN INTRODUCTION to the STUDY 


OF CHEMISTRY. By Prof. W. H. ree jn., 
Ph. D., F.R.S., and BEVAN LEAN, D.Sc., B.A. (Lond. ). 
Globe * 8vo, 2s. 6d. 


CHEMISTRY FOR ORGANISED 
SCHOOLS OF SCIENCE. By S. PARRISH, B.Sc., 
). With Introduction by Dr. ForsyTH, 

INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, be R.S. 
Assisted by JosepH LuNT, B.Sc. Globe 8vo, 2s. 6d. 

{INORGANIC CHEMISTRY FOR 
ADVANCED STUDENTS. By Sir H. E. _— 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 


\LESSONS in ELEMENTARY CHE- 


MISTRY, INORGANIC and ORGANIC. By Sir | 


H. E. ROSCOE, ee Sixth Edition, thoroughly 
revised. Feap. 8vo, 45 


A TREATISE on CHEMISTRY. By 


Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. New Edition. Completely revised 
by Sir H. E. Roscokr, assisted by Drs. H. G. COLMAN and 
A. HARDEN. Vol. I. The Non-Metallic Elements. 8vo. 
21s. Vol. Il. The Metals, 31s. 6d. Vol. III. Organic | 
Chemistry. Parts I., II., [V., and VI., 21s. each. Parts 
III. and V., 18s. each. 


CHEMICAL THEORY FOR BE- 
GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc. _Feap. 8vo, 2s. 6d. 


AN INTRODUCTION TO THE 


SCIENCE AND PRACTICE OF QUALITATIVE 


MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S. Second Edition. Pott 8vo, 2s. 6. 
THE GASES of the ATMOSPHERE. 
By WILLIAM RAMSAY, F.R.S. Extra Crown 8vo, 


6s. net. 

THE ELEMENTS OF ELECTRO. 
CHEMISTRY. By Professor MAX LE BLANC. Trans- 
lated by W. R. WHITNEY. Globe 8vo, 6s. 

A DICTIONARY OF CHEMICAL 
By A. M. COMEY, 

emy 8vo, n 

ANALYTICAL CHEMISTRY. By 

A. MENSCHUTKIN. Translated from the third German 


Edition, under the supervision of the Author, by JAMES 
LOCKE. Medium 8vo, 17s. net. 


| ESSAYS in HISTORICAL CHEMIS. 
TRY. By T. E. THORPE, F.R.S. Crown 8vo, 8s. 6d. net. 
Y OUTLINES of GENERAL CHEL- 
MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, Ios. net. 
The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
MacGOWAN, Ph.D. Crown 8vo, 5s. net. 
of PHYSICO- CHEMICAL 
MEASUREMENTS. By Prof. W. OSTWALD. Trans- 
lated by JAMES WALKER, D.Sc., Ph.D. Illustrated 


8vo, 75. net. 
CHEMICAL ANALYSIS, INORGANIC. By CHAP. INTRODUCTION TO PHYSICAL 


MAN JONES, F.I.C., F.C.S. (London and Berlin), &c. | 


Crown 8vo, 6s. 


PRACTICAL INORGANIC CHE. 
MISTRY FOR ADVANCED STUDENTS. By 
CHAPMAN JONES, i F.C.S. (London and 
Berlin). Globe 8vo, 2 


PRACTICAL INORGANIC CHE- |, LABORATORY MANUAL OF 


MISTRY. ByG.S. TURPIN, M.A., Globe 8vo, 2s. 6d. 
LESSONS IN ORGANIC CHEMIS- 


TRY. og Elementary. By G. S. TURPIN, M.A., 
D.Sc. 


2s. 

The RISE. and DEVELOPMENT of | 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S. Revised Edition. Edited by 
A. SMITHELLS, B.Sc. Crown 8vo, 5s. net. 

A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By Prof. 

I. REMSEN. Crown 8vo, 6s. 6d. 

ORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 

The ELEMENTS of CHEMISTRY. 
By Prof. I. REMSEN. New Edition. Fcap. 8vo, 2s. 6d. 

A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 


With a Preface by Sir > E. Roscogk, F.R.S. Eighth 
Edition. Globe $vo, 2s. 


AN ELEMENT ARY TEXT-BOOK 
OF CHEMISTRY. By Prof. W. G. MIXTER. Second 


THE OWENS COLLEGE COURSE 


OF PRACTICAL ORGANIC CHEMISTRY. By J. 
B. COHEN, Ph.D. Fcap. 8vo, 2s. 6d. 


INORGANIC CHEMICAL PREPAR- 


CHEMISTRY. By JAMES WALKER, D.Sc., Ph.D., 
—— of Chemistry in University College, Dundee. 


8vo, Ios. net. 

LABORATORY MANUAL EX- 
PERIMENTS TO ILLUSTRATE THE ELEMEN.- 
TARY PRINCIPLES OF CHEMISTRY. By H. W. 


HILLYER, Ph.D. Medium 3vo, 4s. net. 


ORGANIC CHEMISTRY. By Dr. LASSAR-COHN. 
Translated by A. SMITH, B.Sc., Ph.D. Crown 8vo, 8s. 62. 


/'CHEMICAL ARITHMETIC. With 


1200 Problems. Af S. ane M.A. 2nd Edition, 
revised. Fcap. 


The ARITHMETIC of CHEMISTRY. 


By JOHN WADDELL, B.Sc., Ph.D. Globe 8vo, 4s. net. 


NOTES on OBSERVATIONS. Being 


an Outline of the Methods used for Determining the Mean- 
ing and Value of Quantitative Observations and Experi- 
ments in Physics and Chemistry, and for reducing the 
results obtained. By SYDNEY LUPTON, M.A. Crown 


8vo, 35. 6d. 

CHEMICAL ANALYSIS OF OILS, 
FATS, WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. Founded on 
BENEDIKT’S Second Edition of ‘‘ Analyse der Fette.” By 
J. LEWKOWITSCH, F.I.C., F.C.S. Second thoroughly 
revised and enlarged edition. Demy 8vo, 255. net. 


SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. By Dr. G. 
SCHULTZ and P. JULIUS. Transiated and "edited by 
A. G. GREEN, F.I.C., F.C.S. Royal 8vo, 215. net. 


A HISTORY of CHEMISTRY from 
EARLIEST TIMES TO THE PRESENT DAY. Being 
also an Introduction to the Study of the Science. By 
Professor ERNST VON MEYER, Ph.D. Translated by 
GEORGE M‘GOWAN, Ph.D. Second English Edition. 


ATIONS. ByFELIX LENGFELD. Globe 8vo, 2s. 6d. net. 


8vo, 15s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN & CO,S NEW BOOKS. 


VOLUME II, NOW READY. 


THE SCIENTIFIC MEMOIRS 


THOMAS HENRY HUXLEY. 


Edited by Prof. Sir MICHAEL FOSTER, K.C.B., and Prof. E. RAY LANKESTER, 


In Four Volumes. Vol. I., 25s. net. Vol. II, With Portrait. Super Royal 8vo, 30s. net, 
*.* Sold in Sets only. 


NEW WORK BY GOLDWIN SMITH. 
THE UNITED KINGDOM: a Political History. By Gotpwin Smiru, D.C.L., 


Author of ‘‘ The United States,” &c. In Two Vols. 8vo, 15s. net. 
DAILY CHRONICLE.—“ We receive his two volumes of continuous and accurate sr ‘ey as the outcome of a learned 
leisure and ample authority. . . . Mr. Goldwin Smith writes strong and nervous Engl’ , and he marshals his facts with 
scrupulous care.” 


THE NEW DEMOCRACY: A Political Study. By W. Jeturo Brown, M.A., 
LL.D., &c. Demy 8vo, 7s. 6d. 
BY FIELD-MARSHAL LORD ROBERTS. 
THIRTIETH EDITION. Extra Crown 8vo, 10s, net. 
FORTY-ONE YEARS IN INDIA. FROM SUBALTERN TO COMMANDER- 


IN-CHIEF. By Field-Marshal the Right Hon. LORD ROBERTS of Kandahar, V.C., K.P., G.C.B. Containing 
Forty-four Illustrations and Plans. 


THE WAR _IN SOUTH AFRICA. 


Third Edition, with a new Prefatory Chapter, dealing with the events which have induced the 
present Crisis. 


IMPRESSIONS OF SOUTH AFRICA. By the Right Hon. James Bryce, M.P. 


With Three Maps, and with the Text of the Transvaal Conventions of 1881 and 1884. Crown 8vo, 6s. 
NEW AND CHEAPER EDITION NOW READY. 


SOUTH AFRICA OF TO-DAY. By Captain Francis Youncuuspanp, C.I.E., 


Indian Staff Corps, late Special Correspondent of the Z#mes in South Africa. With Illustrations. Crown 8vo, 6s. 


MANUALS OF MEDICINE AND SURGERY. 


A MANUAL OF SURGERY. By Cuartes Sronuam, F.R.C.S. Eng., Senior 


Surgeon to the Westminster Hospital ; Lecturer on Surgery and on Clinical Surgery, and Teacher of Operative Surgery, 
Westminster Hospital ; Surgeon to the Poplar Hospital for Accidents ; late Member of the Board of Examiners in Anatomy 
under the Conjoint Scheme for England, &c. In Three Vols. Extra Crown 8vo. 
Vol. I. GENERAL SURGERY. 7s. 6d. net. Vol. Il. INJURIES. 7s. 6d. net. 
Vol. III. REGIONAL SURGERY. tos. 6d. net. 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Waker, D.Sc., 


Ph.D., Professor of Chemistry in University College, Dundee. 8vv, 10s. net. 


EXPERIMENTAL SCIENCE (PHYSIOGRAPHY, SECTION I.).—An Ele- 


mentary Course of Physics and Chemistry adapted to the Syllabus of the Science and’ Art Department. By R. A. 
GREGORY, Oxford University Extension Lecturer, Professor of Astronomy, Queen’s College, London, and A. T. 
SIMMONS, B.Sc. (Lond.), Associate of the Royal College of Science, London. Globe 8vo. 2s. 6d. 

EDUCATIONAL NEWS.—“ We have much pleasure in calling the attention of students to this excellent manual.” 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENT£L AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK BEDELL. 
No. 4. Vol. IX. OCTOBER 1899. PRICE 3s. net. 
CONTENTS : 


__ On the Magnetic Shielding Effect of Tri-lamellar Spherical and Cylindrical Shells, By A. P. Wiiis.—A New Respiration 
Freer = Experiments on the Conservation of Energy in the Human Body. II. By W. O. ATWATER and E. B. Rosa.— 
New Ss. —Notes, 


MACMILLAN AND CO., LIMITED, LONDON. 
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HARRIS'S SPECIALITIES. —CATALOGUES UPON APPLICATION. 


ATWOOD 
le, 8 to g feet 


Vernier 


Graduated, £3 15s. 


P 6A, £2 25: 
> Registered Differ- New Catheto- Complete Laboratory Furnishing. 
ential ‘Ihetmo- meter, P87c, 
meter, 62874, 45 15. 6d. EstTimaTes FREE, 


PHILIP HARRIS & Co, Lro, “S22 


COMPLETE LABORATORY FURNISHERS, BIRMINGHAM. 


HARRIS’S ORIGINAL PATTERN 
MAGHINE, ven Accurate and Reliab! 
nig 


GREAT 

REDUCTION 
IN 
GAS 

CONSUMED. 


RECENTLY 


REMODELLED. 


CROSSLEY ‘BROS., oOPENSHAW, MANCHESTER. 


WATSON’S NEV MICROSCOPES AND APPARATUS. 
| WATSON’S Parachromatic OIL IMMERSION CONDENSER. 


WATSON’'S HOLOSCOPIC EYEPIECES, for 
he Total aperture, 1°30 fanatic aperture exceeds 1°25. Un- 
use with either APOCHROMATIC or ACHRO- doub the ane ainable for high- 
MATIC OBJECTIVES, an adjustment being werk. Optical part only 
provided to the special lenses employed, for ompletely mounted wit ris Diap ragm and Set of Stof o 
altering the correction. There is no sacrifice of WATSON’S ** SCHOOL MICROSCOPE, jodel, 
complete with 1 in. Objective, in Cas ow £8 30 
efficiency, the performance being equal to the WATSON’: ROYAL ‘MICROSCOPE. a high-class 
most expensive Compensating or Huyghenian instru 4 . 
Oculars. WATSON! A highest-class instrument at 
Magnifying Powers— 
a 6 in. tube length, 5, 7, 10, and 14 diameters. BACTERIOLOGICAL APPARATUS. MICROTOMES.. MORPHOSES 
” 7, 10, 14, and 20 and BOTANICAL and PHYSIO- 
PRICE, in Student’s Size and Pattern, either LOGICAL MO a _ of ali the ahove, cee 
power, 17/6 each. Watson's New Supplemental List to Catalogue No. 2, Post Free 
on application. 
For - Pull: Supplemental List, Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
’ Post Free. 40,000 first-class Micro-Slides, Post free on application. 
Sy W. WATSON & SONS (Established 1837), Opticians to H.M. Government. 
; 313 HIGH HOLBORN, LONDO W.C. New Branch Now Open: 16 Forrest Roap, EpinsurGH. And at 78 Swanston Street, Melbourne, 


Australia. Meanie 39 Gold and other Medals at the principal International Exhibitions of the World. 


POPULAR 
HAND GAMERA. 


‘Twelve }-plates in sheaths, instantaneous cha rack focussing, ever-set shutter with speed regulator, mahogany body 
covered good leather, and fitted with a STIGM ATIC LENS, working at /. 7°5. : 


Send for fully Illustrated ‘List of Lenses and Cameras. 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by anp Sons, Limirep, at 7 & 8 Bread Sueet Hill, Queen Dtreet, in the City ot London and publishea by MAC»tii LAN 
anv Co., Lim:rgp, at St. Martin’s Sireet, London, W.C., and Tue MacMiLtan Company, 66 F vith Avenue, New York.—Tuurspay, Dec. 28, 169+ 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


JAN 17 1900 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH. 


No. 1575, VOL. 61] THURSDAY, JANUARY 4, 1900. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] a | oe. are Reserved. 


WIRELESS: TELEGRAPHY. A HISTORY OF 
ASTRONOMY. 


By ARTHUR BERRY, M.A., 
Fellow of ,King’s} College, |Cambridge. 


With very numerous Illustrations. Crown 8vo, 6s. 


*“Conveys a vast amount of information.”—Ziterature. 
‘* Supplies in a very satisfactory way a decided desideratum.”— 
Atheneum. ‘* A work which will be of the greatest value to 
all serious students of astronomy.”—Manchester Guardian. 


THE APPS- NEWTON’ INDUCTION COILS 

made entirely in the London Workshops of 
NEWTON co., 

3 FLEET STREET, =E.C., 

are now used by all the + ess Tele Military, Naval and 


JOHN. MURRAY, ALBEMARLE STREET, W. 


Commercial experts in Wireless 


~ as well as in 
adiography 


NEGRETTI & ZAMBRA’S 


DOUBLE-SURRACR CONDENSER 


(CRIBB’S PATENT). 


Large Condensing Surfaces. 
Small size of Condenser. Small weight. 
Great 


minous Dial § arching, hermometer for Air Tem: 

EQUAL TO A LIEBIG CONDENSER FIVE ore clay be substituted). 
; TIMES ITs SIZE. PRICE £4 10s. to £7 10s. 


Can also be had Mounted in Gold and ver BS Cases. 
Useful Present for Officers on Foreign Servi 
Ss ** Special ” Illustrated Price List of Instruments. suitable for 


ame MAKERS ; Presents, free by Post to all parts of the World. 
of the Metal Condensers : NEGRETTI & ZAMBRA, 


JOHN J. ‘GRIFFIN & SONS, ie, ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, - 


8 HOLBORN VIADUCT, E.C. 
20-26 SARDINIA STREET, LONDON, W.C. waesdaiben CORNHILL; 122 REGENT STREET. 
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BACTERIOLOGY. 


BACTERIOLOGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON. 


Director: PROF. CROOKSHANK. 
The Laboratories are open daily for Instruction and Research from 
10a.m.to5 p.m. For Syllabus of Classes apply THe SECRETARY. 
For Information and Advice as to the Course of Instruction to be selected, 
application must be made in writing to Pror, CROOKSHANK or an interview 
may be obtained by appointment. 


SPECIAL CLASSES IN JANUARY. 


Two complete Courses of Practical Instruction for Medical Practitioners, 
Veterinary Analysts, &c., will commence on 8th. 

Demonstrations to the Morning Class (Dr. Newman, D.P.H.) will be 
given at 11 a.m., andto the Afternoon Class (Dr. Nasu, D.P.H.) will be 
given at 2 p.m. ; three days a week, with practical work daily in the Labor- 
atory for THirty Days. 

A Class for Candidates for the D.P.H. (Bacteriology) will commence on 
January 8th at 10 a.m., and a Time Table arranged to suit the convenience 
of the Class. 

A Class in Clinical Bacteriology, consisting of Demonstrations with 
ae» work, will c dnesday, January roth (2 to 3.30), and 


held on successive Wednesdays for six weeks. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
{UNDER THE AusPICEs OF HER Majesty’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 


IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
SOCIETY. 


The next SESSION commences on MONDAY, JANUARY 1:5, 1900. 
A Travelling Scholarship of £300 will be offered to Students of the School. 

The Laboratories, Museum, Library, &c., are open daily. Lectures on 
Tropical Medicine, Tropical Hygiene and Surgery in the Tropics, are 
delivered during the Session. 

Clinical Instruction is given daily in the wards of the Hospitals. 

Special arrangements for Board will be made for those who may desire 
to reside on the premises. 

For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micue Esq., Seamen’s Hospital, Greenwich, S.E. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 


YORK PLACE, BAKER STREET, W. 
SESSION 1899-1900. 

The LENT TERM will beginon THURSDAY, JANUARY 18th. 

Lectures are given in all Branches of General and Higher Education. 
A Single Course of Lectures in any Subject may be attended, or Students 
can enter for (I.) a University Course in Arts or Science in preparation for 
the Examinations for Degrees of the University of London, (II.) a College 
Course, (III.) a Professional Training in Teaching (prepares for the Ex- 
amination for Teaching Diplomas granted by the Universities of Cambridge 
and London), (IV.) a Course of Scientific Instruction in Hygiene (designed 
to furnish women with the training for such posts as are now open to them), 
{V.) the Art School. 

Six Laboratories are open to Students for Practical Work. 

Arrangements will be made for Students who have Matriculated in 
January. 

Students can reside in the College. ° 

Further information on application to the PriNcIPAL. 


UNIVERSITY COLLEGE, LONDON. 
PHYSIOLOGICAL CHEMISTRY. 


Professor E. H. STARLING, M.D., F.R.S. 


The Advanced Practical Course of Physiological Chemistry will com- 
mence on Monday, January 15th, and will be held on Mondays, Wednes- 
days, and Fridays, at 1.30 p.m., in the Physiological Department. 
ach Class will last about 2} hours. 

The Laboratory will also be open at other times to members of the Class 
who wish to carry out special manipulations and preparations. 

Fee for the Course (about 24 Classes), Two Guineas. 

_Inconnection with the above Course a Series of Ten Lectures will be 

‘The siologica’ emistry of the bohydrates,” 

by W. A. Osborne, M.B.. D.Sc. 

Fee for the Lectures alone, One Guinea. 


J. M. HORSBURGH, M.A., Secretary. 


THE JENNER INSTITUTE OF 
PREVENTIVE MEDICINE. 


The next SESSION will commence on MONDAY, JANUARY 3, at 
tra.m, The Laboratories are open for Investigation and Instruction. 

A Three Months’ Course in = meg pen Bacteriology will be given. The 
lass will meet three times weekly, at 10 a.m. 

A Full Course in Hygiene (Bacteriology, Chemistry and Sanitary Science), 
extending over six months, will likewise commence on the above date. 

Further particulars on application to the SECRETARY, 

Chelsea Gardens, S.W. 


INSTRUCTION IN 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. | 
Courses for Beginners, as well as for Advanced Students, in Physiology 
and Technology of Fermentations—Biological Analysis of Yeast. 
Manuals:—E. Chr. Hansen: “‘ Practical Studies in Fermentation.” 
London (Spon), 1896. Alfred Jérgensen : ‘* Micro-organisms and Ferment. 
ation.” London (F. W. Lyon), 1893. 
hay Particulars on Application to the Director, ALFRED JORGENSEN, 


B.A. ano B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. J. CHARLESTON B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, W.C. 


B.A., PRELIMINARY SCIENTIFIC, B.Sc., 
and all other EXAMS. 


QUERNMORE. 


London Branches—(1) 24 CHANCERY LANE, W.C.; (2) 115 EBURY 
STREET, EATON SQUARE, S.W. 

Special Preparation by JOHN GIBSON, M.A. (First Class, Cam!» idge), 
and G. LOLY, B.A. (First Class, London), assisted by large Staft of 
Specialist Tutors. Practical Laboratories. Write for particulars to Messrs. 
Gipson & Lo vy, 24 Chancery Lane. W.C. 


Telegrams—‘‘ Tunzelmann, Lon 


don.” 
HE ELECTRICAL 
AND 
GENERAL ENGINEERING COLLEGE. 


Presipent—G. W. pe TUNZELMANN, B.Sc. Lond., M.I.E.E. 
Principat—J. H. REEVES, M.A. Cantab. 


Present SESSION began WEDNESDAY, SEPTEMBER 27. 
Particulars on application to the SecrETaRY, 2 and 4 Penywern Road, 
Earl's Court, S.W. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF SCIENCE, TECHNOLOGY AND ARTS. 


The next Term begins Wednesday, January roth. Prospectus (pest free) 
from the REGISTRAR. a 


SCIENCE EXAMINATIONS. 

For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 

Well-equipped LABORATORIES, DAY AND EVENING. 


or Class Tuition. 
**R,,” 9 Heathcote Street, Gray's Inn Road, W.C. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 


PrincipaL: S. G. Rawson, D.Sc. 

Applications are invited not later than January 15th for the ASSISTANT 
LECTURESHIP im the Physics Department. Salary, £100 per annum. 
The SENIOR ASSISTANTSHIP in the Chemical Department is also 
vacant. Salary, £60 perannum. Further particulars upon application. 

THOS. THORP, Secretary. 


GOVERNMENT GRANT OF £4000 TO 
DEFRAY THE EXPENSES OF SCIENTIFIC INVESTIGA- 
TION.—January 31 is the last day for receiving applications. Forms 
may be obtained from the CLERK to the Government Grant Committee, 
Royal Society, Burlington House, London. 


EVERETT & CoO., 
MECHANICAL ENGINEERS AND 
ELECTRICIANS, 


22 CHARTERHOUSE SQUARE, B.C. 
Makers of High-Grade Physical and Electrical Apparatus. 
Apparatus designed and made for Laboratories and Research Work. 
ALL KINDS OF EXPERIMENTAL WORK. 
Hicu-CLtass WoRKMANSHIP AND ACCURACY A SPECIALITY. 
MODELS DESIGNED, &c. 
REPAIRS OF EVERY DESCRIPTION. 
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BARGAINS IN SCIENTIFIC BOOKS. 


TAYLOR (Dr. J. E.):—FLOWERS: their 
ORIGIN, SHAPES, PERFUMES, and COLOURS. 
Illustrated with 32 Coloured Figures by Sowerby, and 161 
Woodcuts. Crown 8vo, gilt edges (pub. 7s. 6d.). 25. 6d. 

“This is an altogether charming book, tull of wisdom, cheertul, simple, 
attractive, and informed throughout with a high purpose. Its object i is to 
place within reach of the general public in an agreeable form the results of 
the most recent and comprehensive botanical research.’’—Gardener's 

Magazine. 


—— THE PLAYTIME NATURALIST, a 


Companion to the Country Rambler. With 366 well- 
executed engravings. Crown 8vo (pub. §5.). Is. gd. 


—_—. NATURE’S BYEPATHS,a Series of 


Kecreative Papers in Natural History. Crown 8vo, Cloth 
(pub. 35. 6d.).- 25. 


RENDU (M. LE CHANOINE), THEORY 
OF THE GLACIERS OF THE SAVOY, the original 
Text, with a Translation by ALFRED WILLS, Q.C., Sup- 
plementary Article by P. G. Tait, M.A., and JOHN 
Ruskin, D.C.L., edited, with Introductory Remarks, by 
GEORGE Fores, B A. 8vo (pub. tos. 6d.). 25. 6d. 

The treatise, though principally of scientific value, has great interest to 


all Alpine climbers, the translation being made by the tate president of the 
re Club. 


RIMMER (R., F.L.S.), LAND AND 
FRESHWATER SHELLS of the BRITISH ISLES, 
illustrated with 10 Photographs and 3 Lithographs, con- 
taining figures of all the principal Species. Crown 8vo 
pub. §s.). Is. 


Postage extra. 


H. J. GLAISHER, New and Remainder Booksell 
London, W. 
Catalogues Post Free on application. 


THE RELIQUARY AND ILLUSTRATED 
ARCHAOLOGIST. 


QUARTERLY, Price 2s. 6d. 
THE JANUARY PART CONTAINS: 
De.ves’ Mouse, Rincmer. By W. HeneaGe Lecce. (Eleven Illustra- 


tions 
By Recinatp A. Gatty, LL.D. (Fifteen 


, 37 Wigmore Street, 


Picuy IMPLEMENTS. 
Illustrations.) 

Cixnexary URNS RECENTLY DiscOVERED ON STANTON Moor, Dersy- 
SHIRE. By Joun, Warp, F.S.A. (Four Illustrations.) 

O_v Bep WaGons or Bep WARMERS. 
Illustrations.) 

Tue BinpeNpEN Maips. By Georce (Four Illustrations.) 

Tue CuurcH oF St. Ewan at Barivan, Nairnsuire. (Five Illustra- 


By RicHarD Quick. (Fifteen 


tions.) 
AN ANCIENT aT Bropie, Natrnsuire. (Illustrated.) 
NorMAN LympanuM at Siston. (Illustrated.) 


Brass at BroapwaTer, Sussex. (3 Illustrations.) 

Cuurcu St. MICHAEL ON THE Brent Tor, Devon. (Illus- 
trate 

Tue Kip Stoo. HexHamM ApBey. (Illustrated.) 

CeN1iuRY Carvep Stone Bosses aT ABBEY. 
(I!lustrated.) 

Notices or New Pustications, &c. 


___London: BEMROSE & SONS, Ltd., 23 Old Bailey, and Derby. 


LATEST PUBLICATION OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


TRANSACTIONS, Vol. XV., Part 1V., con- 
taining , Papers on me Ichthyology of Lake snore. By G. A. 
Boulenger, F.R.S., F.Z.S. (with Three. Plates), and ‘On a Specimen 
of Cervus belgrandi, Lart (C. verticornis, /Dawk), from the Forest-bed 
of East Anglia.” By Sid ney F. Harmer, Sc.D., F.R.S. (with One 
Plate) Price to Fellows, gs. : to the Public, 125. 


To be obtained at the Society’s Office, 3 Hanover Square, W., or through 
any Bookseller. 


AND MAGAZINE--OF.SYSTEMATIZED 

SECTION. 

CLIMATE: GENERAL. 

CLIMATE: Ai VEOUS VAPOUR. 6s. (Reprinting. 

CLIMATE: RIC CONDITION. _ Present Price, 10s. 
The last Ne. in Press. ~ 

To be followed 
CARBONIC ‘ACID, CHEMICAL RAYS, &c., to WIND. 
© DRISCOLL, LENNOX & CO., 10 and 12 Elephant Road, Elephant 
: and Castle, London, S.E. 


From JOHN C. NIMMO’S LIST. 
THE SEMITIC SERIES. 


An important New Series of Standard Handbooks on the 
Babylonians, Assyrians, and Allied Semitic Races of 
Ancient History. 

Edited by JAMES ALEXANDER CRAIG, Professor 
of Semitic Languages and Literatures and Hellenistic 

Greek, University of Michigan, U.S.A. 


‘THE FIRST VOLUME READY JANUARY 1900. 


BABYLONIANS AND ASSYRIANS—LIFE AND CUSTOMS. 


(With special reference to the Contract Tablets and Letters. ) 
By the Rev. A. H. SAYCE, Professor of Assyriology at 
Oxford. 


In Crown 8vo, Cloth, Gil Top, 55. net each Volume. 


PUBLISHER’S NOTE.—Recent scientific ventagih' has stimulated 
a widely increasing interest in the study of the Babylonians, 
Assyrians, and allied Semitic races of ancient history among 
scholars, students, and the general reading public It has pro- 
vided us with a picture of a hitherto unknown civilisation, and a 
history of one of the great branches of the human family. The 
object of the present series is to present, pactly and in | 
scientific form, a knowledge of the more important facts.in the 
History, Religion, Government, Jurisprudence, Language, Customs, 
Art, Archeology, &c., of the ‘peoples dealt with, in a way that will 
be serviceable to the reading public generally, as well as to teachers 
and masters of every grade, students, L.. > clergy, and others. The 
series is also one that can be ded as suitable 
for school and college libraries an bee. the country, on account 
of the compactness and accessibility of the information presented 
and the high standard of accuracy maintained. The authors are 
selected from the most eminent authorities in Europe and America, 
each being a specialist in his subject. Each vol will be com- 
plete in itself, and the series, taken as a whole, will neglect no 
phase of the general subject. A special feature is that the authors 
0, in almost every instance, to the original sources for their in- 
‘ormation, and thus avoid the errors liable to arise in following 
Cass who oe their knowledge from other sources. 


LIST OF THE 


I. HEBREWS. Histo and Government. 
By Professor J. F. MCCURDY, oY University of Toronto, Canada. 

Il. HEBREWS. Ethics and Religion. By 
Professor ARCHIBALD DUFF, Airedale College, Bradford. 

Ill. THE SUMERIANS. Language, History, 
AND RELIGION. By Professor FRITZ SOMMEL, Uni- 
versity of Munich, Germany. 

IV. BABYLONIANS AND ASSYRIANS. 
HISTORY TO THE FALL OF BABYLON. ky Professor 
FRITZ HOMMEL, University of Munich, Germany. 

V. BABYLONIANS AND ASSYRIANS. 
RELIGION. By Professor J. A. CRAIG, University of 
Michigan, U.S.A. 

VI. BABYLONIANS AND ASSYRIANS. Life 
AND CUSTOMS. (With special reference to the Contract 
‘Tablets and Letters.) By Professor A. H. SAYCE, University 
of Oxford. [Ready in January. 

- BABYLONIANS AND ASSYRIANS. 
EXCAVATIONS AND ACCOUNT OF DECIPHERMENT 
OF INSCRIPTIONS. By Professor A. V. HILPRECH1, 
University of Pennsylvania, U.S.A. 

ARABIA. Discoveries in; and History 
AND RELIGION UNTIL MOHAMMED. By Dr. 
EDUARD GLAZER, University of Munich, Germany. 

IX. DEVELOPMENT OF ISLAMIC THEO- 
LUGY, JURISPRUDENCE, AND THEORY OF THE 
_ STATE. By Professor D. B. MACDONALD, Hartfield 
Theological Seminary, U.S.A. 


VIII. 


In addition to the above the following volumes are to be included 
in the Series, and others may be added from time to time :— 
X. PHGENICIA. History and Government, 
d INCLUDING COLONIES, TRADE, AND RELIGION. 
XI. PALESTIN. YRIA. Important 
DIS: OVERIES IN RECENT Y#ARS. 
XI. ARABIC LITERATURE AND SCIENCE 


SINCE MOHAMMED. : 
XI. THE INFLUENCE OF SEMITIC. ART 


AND MY 1HOLOGY ON WE: WESTERN NATIONS. 


Lo ONDON 
JOHN C. NIMMO, 14 KinG WILLIAM STREET, STRAND. 
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SECTIONAL MODELS OF STEAM AND GAS ENGINES 


MANUFACTURED BY 
G. CUSSONS, 
THE TECHNICAL WORKS, 
LOWER BROUGHTON, MANCHESTER. 


Experimental Apparatus for Mechanical 
Laboratories. 


CUSSON’S PATENT ATWOOD MACHINE WITH 
BALL BEARING HEAD. 


MODELS OF MACHINE AND BUILDING DETAILS, 
GEOMETRY, &c. 


SEE EXHIBITS AT THE ENGLISH EDUCATION 
EXHIBITION, 1900. 


C. CUSSONS, TECHNICAL WORKS, MANCHESTER. 


A NEW STEREOSCOPIC BINOCULAR 


FIELD GLASS 
Of NEW FORM and CONSTRUCTION: 


(English Patents, Nos. 5639 and 
7942, 1894.) 

Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 
always ready for use. 

Prices: £6 to £8. 


For NAVAL MEN and DEERSTALKERS, &c. (we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
_ Of somewhat greater weight). Prices: Night, £10; Day, £11. 


Illustrated Price List free. 


CARL ZEISS or sENa, 


29 MARGARET STREET, REGENT STREET, LONDON, W. 


JAS. SWIFT & SON, 
MANUFACTURING OPTICIANS. 


SOLELY APPOINTED TO THE A.M. Dept. 
Wark OFFICE, FOR THE SUPPLY 
OF 


Patent a Student's Microscope, 
fitted with 2/3” and 1/6” Pan-A lanatic 
Objectives, iris Diaphragm and Oculars, 
in Case, from 


£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical <chools, 
viz. St. Mary’s, St. Bartholomew's, Guy's, 
Middlesex, ndon, and St. Thomas’s. 


®% Seven Gold Medals awarded for excel- 
lence of manfacture. 


Catalogue on Application. 
81 TOTTENHAM COURT ROAD, W. 


BACTERIOLOGY. 


SEND FOR PARTICULARS OF OUR 
DPH No. 2 MICROSCOPE, complete at £18 18s. 


244 HIGH HOLBORN, LONDON. 
Also our DPH No. 1 as yo to the London School 


of Tropical Medicine for 


BLOOD EXAMINATION. 


T HAS NEVER BEEN SERI_ 
OUSLY QUESTIONED BY : 
ANY HONEST TYPEWRITER 
INVENTOR, MECHANICAL : 
EXPERT, OR USER, THAT THE 
FUNDAMENTAL LINES UPON ::: 
WHICH THESMITH PREMIER 
IS BUILT ARE FAR IN AD- 
VANCE OF ANY OTHER TYPE- 
WRITER. THAT ALONE WOULD 
NOT MERIT SUCCESS, BUT THAT 
FOUNDATION TOGETHER WITH 
BEST MATERIAL, BEST WORK- : : 
MANSHIP, AND EXPERT INSPEC- 
TION OF ALL THE PARTS AS WELL 
AS THE FINISHED PRODUCT, : : 
HAVE CAUSED .THE SMITH:::: 
PREMIER TO WIN. THIS IS THE 
EXPLANATION OF ITS PHENO: : : 
MENAL RECORD OF SUCCESS. 


THE SMITH PREMIER 
TYPEWRITER CO., 
14, Gracechurch St., LONDON, E.c. 


Catalogue 
Post 
free. 


AERIAL 
GRAPHOSCOPE 


(BRUCE’S PATENT). 


Showing Lantern Pictures in Space and Relief without a 
Screen, Weird Ghost Effects and Visions, and a variety of 
Entirely Original Experiments on Persistence of Vision. 


Exhibited at the Soirées of the Royal Society, Royal Insti- 
tution, Society of Arts, London Institution, &c., &c. 


The Inventor, Mr. ERIC STUART BRUCE, \... 
Oxon., F.R. Met. Society, can accept Engagements for his 
Elaborately Illustrated Lecture on this complete Novelty, also 
for shorter Demonstrations at Soirées, Photographic Exhi- 
bitions, and other Entertainments. 


APPLY 


E. S. BRUCE, Esq., 


19 CAMPDEN eo ROAD, KENSINGTON, 
NDON, W. 
COSSOR, 
67 


FARRINGDON RD., 
EC. 


Original Maker of ‘*X?? RAY TUBES_in England. 
FOCUS TUBES giving finest possible definition. IMPROVED TUBE 


HOLDERS, with arrangement for securin wires to avoid perforation of tu. 
All kinds of “X” ay Apparatus, Mercury Pumps, Screens, Spark 


Gaps, &c. Applications for Price Lists invited. 
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The attention of the readers of this Journal is called to the 


NATURE RE-ISSUE 


OF THE 


NOTICE. 


INTERNATIONAL SCIENTIFIC SERIES. 


EIGHTY-SIxX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 


PUBLISHERS’ PRICE... .. £21 10 O 
BY INSTALMENT (to-pay) ...... ss £14 14 O 


FOR :CASH ..... £13 10 O 


The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 

Most of the works are illustrated, and many with. beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 
slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


This special offer is open only for a short time, and intending purehasers will do well therfore 
to send their orders without delay. . 

For the benefit of those who do not feel disposed to buy the entire Series, it will be possible to 
secure :half the Series, making 43 volumes, for &}7 cash, or 7 7s. on the instalment system. 
The whole Series or half, as the case may be, will be sent on receipt of the first payment of One Guinea 
—the rest to be paid at the rate of £1 1s. per month. 


NOTE:—OFFER OPEN ONLY FOR A SHORT TIME. 
ORDER AT ONCE. 


A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’s STREET, W.C. 
__ A Pamphlet, giving titles, &c., of the Works in the Series, Specimen Pages, with Illustrations, of some of the 
Volumes, also Order Form, will be sent Post free on application to 
C. WORSFOLD, NATURE OFfrick, ST. MARTIN’S STREET, LONDON, W.C. 


ORDER FORM. 
lll cheques should be crossed and made payable to ©. WORSFOLD, “‘ NATURE ” Office, St. Martin’s Street, W.C. 

I enclose One Guinea as first payment for ‘‘ NATURE'S Re-issue of the international Scientific Series,” and I agree to 
Pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 
i the volumes, and my remaining payments on the corresponding day of each month following. 

: Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or 
otherwise, 


I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


Address 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
tyments, in order to avoid the expense and delay in forwarding cash from abroad. 
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THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY 


Prors. TURNER, CUNNINGHAM, HUNTINGTON, 
MACALISTER, and M‘KENDRICK. 


Vol. XXXIV.—New Series, Vol. XIV. Part II.—JANUARY 1900. 
Now Ready. Price 6s. 
With Plates and Figures in Text. 
Contents or Part II.—JANUARY 1900. 
-—Richard J. A. Berry, M.D.. and M.B. The Stomach 
and Pylorus. (Plates -XXVI.) 
-—Professor Cleland. Duplicity of Cervix Uteri in Trichecus and 
Otaria. (Plate XXVII.) 
3. —James F. Gemmill, M.B. Vitality of Ova and Spermatozoa of Certain 
Animals. 
4 —A. Francis Dixon, M.B. Form of Eimpty Bladder, and its Connec- 
tions with Peritoneum ; Form of the Prostate. (Plates XXVIII.- 


XX.) 
5. -W. ‘B. Drummond, M.B. Structure and Functions of Hamolymph 
Glands. (Plates XXXI.-XXXIIL.) 
6.—E. = Carher, M.D. Presence of Ciliated Cells in Human Adult 
idney. 
7-—J. >ymington, M.D. Th Gland in Koala (Phascolarctus 
Cinerens) (Plates XX , XXXV.) 
8.—A. M. Paterson, M D., Vie T. Lovegrove, M.R.C.S.  Sym- 
pan Perforations of Parietal Bones. (Plates XXXVI.- 


—J. J. Charles, M.D, Causes of Entrance of Oxygen into the Blood 
in the Lungs. 

.—Robert Dwyer Joyce, F.R.C.S.1. Topography of Facial Nerve in its 
Relation to Mastoid Operations. 

.—David h-gmea M.B. Craniometric Observations in Post-Mortem 


° 


12—F.G _— Ninth Report of Committee of Collective Investiga- 
tion of Anatomical Society of Great Britain and Ireland. 

13.—Sir Wm. Turner. Australian Skull with Three Supernumerary Upper 
Molar Teeth. 

14.—Archezologia Anatomica. 

15.—Notices of New Books. 

16.~-Proceedings of the Anatomical Society of Great Britain and Ireland. 


London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


MR, EDWARD ARNOLD'S LIST, 
A TEXT-BOOK OF PHYSICAL CHEM. 


ISTRY. By Dr. R.A. LEHFELDT, Professor of Physics at the 
Kast London Technical College. Crown 8vo, Cleth, 75. 6d. 


MAGNETISM AND ELECTRICITY. By 
J. PALEY YORKE, of the Northern Polytechnic Institute. Crown 
8vo, 35. 6d. 

ELEMENTARY NATURAL  PHILO- 
SOPHY. By ALFRED EARL, M.A., Assistant Master at Tonbridge 
School. With numerous Illustrations and Diagrams. Cloth, 4s. 6d. 

A MANUAL OF PHYSIOLOGY. By 
LEONARD HILL, M.B., Lecturer in Physiology at the London 
re Medical College. With numerous Illustrations and Diagrams. 


pte of Education.— Mr. Hill is one of the most brilliant of our 
younger physiologists, and has won a deservedly high place in the sciex tific 
wo || by his masterly work upon the circulatory, system. We have found Mr. 
Hiil’s Manual the freshest and most fa-cinating book upon the subject since 
Huxley's classic Lessons ; and we regard it as the best introduction to 
Modern Physiology in the English language.” 


LECTURES ON THtORETICAL AND 
PHYSICAL CHEMISTRY. Part I. CHEMICAL DYNAMICS. 
By Dr. J. H. VAN 'T HOFF, Professor at the University of Berlin. 
Translated by Dr. R. A. LEH FELD {, Professor at the Last Lond wn 
‘Technical College. One vol. Demy 8¥0, 12s. net. 

PHYSICAL CHEMISTRY FOR BE- 
GINNERS. By Dr. VAN DEVENTER. Translated by Dr. R. A. 
Lenretpt. Crown 8vo, 2s. 6d. 

CHEMISTRY FOR AGRICULTURAL 
STUDENTS. By T. S. DYMOND, of the County Technical Labor- 
atory, Chelmsford. Cloth, 2s. 6d. 

ELECTRICAL TRACTION. By Ernest 
WILSON, Wh.Sc., M.I.E.E., Professor of Electrical Engineering in 
the Siemens Laboratory, King’s College, London. Crown 8vo, Cloth, 5s. 


STEAM BOILERS. By George Halliday. 


With numerous Diagrams and Illustrations. 400 pages. Crown 8vo, 5s. 


THE CALCULUS FOR ENGINEERS. 
Prof. JOHN PERRY, F.R.S. Third Edition. Crown 8vo, 
Cloth, 7s. 6d, 
London: “Y WARD ARNOLD, 37 Bedford Street, Strand. 


Medals and Highest Awards at all Great Exhibitions. 


NEW SERIES 
ROSS SCIENCE LANTERNS 
ESTD. 1830. 


FOR SCHOOLS, 
COLLEGES, & PRIVATE 
EXHIBITIONS. 


PHOTOGRAPHIC LENSES 
AND CAMERAS. 
MICROSCOPES, 
TELESCOPES, FIELD 
GLASSES, &c., &c. 


PRISMATIC 
BINOCULAR GLASS. 


‘*The power and field or a Tele- 
scope in the compass of an Opera 
Glass.” 


Combining Extreme Portability Magnification. Binocula 
with High Power, Perfect Me- © times 


£8 0 
chanical Construction, and bs “10 0 

~ 20 


NEW BOND STREET, LONDON, 
And 31 COCKSPUR STREET, CHARING CROSS, S.W. 


IMPROVED D’ARSONVAL 


GALVANOMETERS. 
Most 


SENSITIVE 
£10-0-0 for 
DEFLECTIVE, 
£ 4~ 1 0-O ZERO, 
LIBERAL DISCOUNTS. 
WORK. 


Write for Price List and Particulars of Potentiometers, 
Galvanometers, Electrical Thermometers, Experi- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., 


THRIPLANDS,” F 
Laboratory { KENSINGTON } LONDON, W 
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THE CAMBRIDGE 


SCIENTIFIC. INSTRUMENT CO., 


Ltd., CAMBRIDGE. 


NEW ROCKING MICROTOME. 
1900 PATTERN. [PaTenTeD.) 

This Instrument possesses the following great 
improvements over the old type of instruments :-- 

(1) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
ment of the object. (4) A graduated arc for show- 
ing the thickness of the sections. (5) Catch for 
holding the object above the edge of the razor. 
(6) Improved method of fixing the cord. (7) Anew 
object holder. 

Price (including object holder), £5 O O 
Write for Pamphlet descriptive of the above 
/nstrument. 

Address all communications :— . 


INSTRUMENT COMPANY, CAMBRIDGE. 


NOTICE OF REMOVAL. 


W. G. PYE & CO., 


SCIENTIFIC INSTRUMENT MAKERS, 


“GRANTA” WORKS, 


MILL LANE, CAMBRIDGE 
(Late 30 ST. ANDREW’S STREET, CAMBRIDGE), 
Beg to inform their numerous Clients that owing to a steady 
increase in their business they have found it necessary to 
remove to larger premises. Wi:h an up-to-date Plant and a 
larger Staff they hope to be able to despatch Orders with even 
more promptitude than they have hitherto done. 


CHEAP AND EFFICIENT APPARATUS FOR 
SCIENCE SCHOOLS A SPECIALITY. 
CATALOGUES ON APPLICATION AND CORRESPONDENCE 
INVITED. 


PORTABLE 
EQUATORIAL 
MOUNTING 


For 3’ or 34” 


TELESCOPES. 


ation Axis, Quick and Slow Motion, in 


Latitude Adjustment, Clamp for Declin- 
Right Ascension. 


EQUATORIAL MOUNTING with Divided Circles and Stand 
fitted with short Iron Column, Levelling Screws, and Metaj 
Stretcher, £15 15s. ; or, complete with 3 Telescope, £25. 


ILLUSTRATED CATALOGUE GRA TIS. 


J. H. STEWARD, 


‘ OPTICIAN, 
406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 


For Photography, Unsurpassed for fine definition. 


TAYLOR, TAYLOR, & HOBSON, 
Stoughton Street Works, Leicester; 
and 18 Berners Street, London, W. 


-PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W.. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 

LOSSES PAID OVER £22,.000,000. 


SCIENTIFIC GLASS BLOWERS, 


AND MANUFACTURERS OF 
CHEMICAL & PHYSICAL APPARATUS, 


X-Ray Tubes, Argon and Helium Spectrum Tubes, 


Special Apparatus for Research, Chemical 
Thermometers, &c., &. 


NEW 
TUBES. 


The Flowers ap- 


Natural Colours 
under the 
| Kathode Rays. 


PRICE £1 1 O 
AN ASSORTMENT KEPT IN STOCK. 


PRICE LISTS OF CHEMICAL 
APPARATUS ON APPLICATION. 


148 HIGH HOLBORN, 
LONDON, W.C. 


GEISSLER 


pearing in their 


4 
q 


" 
= 
| 
| 
| 
NEW MODEL | 
4 
y 
Ada 
Y | 
| 
© 
| 
f 


civ NATURE 


[JANUARY 4, 1900 


THE GEOGRAPHICAL JOURNAL. 
Price 25. CONTENTS.—jJANUARY. 

On Desert Sand-Dunes bordering the Nile Delta. By Vaughan Cornish. 

The ‘‘ Yermak” Ice-Breaker. By Vice-Admiral Makaroff, of the Russian 
Imperial Navy. 

On the Configuration of the Earth’s Surface, with special reference to the 
British Islands. By the Right Hon. Sir John Lubbock, Bart., M.P. 

A Record of Exploration in North-East Africa. 

Distribution of Agricultural Products outside the Tropics. By A. J. 

erbertson. 

Lieut. Kozloff's Expedition to Central Asia. 

The Monthly Record. 

Obituary : Sir Rawson William Rawson, K.C.M.G., C.B. 

Correspondence : Longitude of Nkata Bay, Lake Nyasa. By Captain C. 
F ose.—The Mansarowar and Rakastal Lakes. By Lieut. G. 
Kendall-Channer. 

Meetings of the Royal Geographical Society, Session 1899-1900. 

Gee Literature of the Month. 

New Map: Numerous Maps and Illustrations. 

EDWARD STANFORD. 26-27 Cockspur Street, Charing Cross. 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 


Carefuily labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 45. ; 400 do., £5 12s. 6a. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
‘78 NEWGATE STREET, LONDON, E.C. 
PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MIGROSGOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 
JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial | 


Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 


Mineral Specimens for Museums, and Collectors, and ail purposes. 
Rock Specimens and oa Sections of Rocks and Minerais 


order 
NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 
New Lists Free. 
ESTABLISHED 1861, 


BIRKBECK BANK. 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with fut hacia t free. 
FRANCIS RAVENSCRO Manager. 


THE MOST NUTRITIOUS. 


EPP 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST--SUPPER. 


Vorticella, Stentor, H 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


| i= Om ar gent for detailed Catalogue (66 pp.), Post free on 
applica ion 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
Patrons, Museums, Colleges, &c. 


| A LARGE STOCK OF INSECTS AND BIRDS’ EGGs. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural! 
History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


LIVING SPECIMENS. FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
dra, Floscularia, $tephanoceros, Melicerta, and many 

other Specimens of Bond Life. Price 1s. per Tube, Post Free. Helix 
| p»matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alc) - 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
| Aphrodite, “ores Lanice, Terebella ; Lepas, Balanus, Gammarus, 
| Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 


| Bugula, Crista, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
| (preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


HOLLOWAY’S PILLS 


CURE 
_ Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE IRISH NATURALIST. 


THE DIRECTOR. 


| _A Monthly Magugine of Irish Zoology, Botany, and 


eology. Price 6 
Edited by GEO. H.CA PENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SO! , Ltp., 40 Lower ogee Street 
(to which Address Subscriptions should be sent). 


, London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd 


NOTICE. — Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO « 


Quarterly 

To ALL PLacgs ABROAD :— 
Half-yearly 
Quarterly 


The telegraphic address of NATURE is “PHUSIS,” LONDON. 


CHARGES FOR ADVE eee 


*Three Lines in Column 

Per Line after 

One Eighth Page, or Quarter Column . o 18 
Quarter Page, or Half aColumn ... I I5 
Half a Page, ora Column ...... 3 § 


"oo OR 


Whole Page . . 6 6 
* The first line being in heavy type is changed for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S 


STREET, LONDON W.C. 


Full 
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CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN & CONNOP F.S. PEROWNE 


A Cruise to the EASTERN MEDITERRANEAN. 


(Return ticket to MARSEILLEs included. ) 


MARSEILLES, SYRACUSE, P1rRUs (for Athens), 
CONSTANTINOPLE, JAFFA (for Jerusalem), ALEXANDRIA, 
MALTA, NAPLEs, MARSEILLES. 


A THIRTY-FIVE DAYS’ CRUISE FOR £36 15s. AND UPWARDS. 


A Cruise to GREECE, — PALESTINE, 
al 


(Return Ticket to MARSEILLEs included.) 


A FORTY-TWO DAYS’ CRUISE FOR £44. 2s. AND UPWARDS. 
s.y. ARGONAUT. Tonnage, 3254; h.-p., 4000. 


Full particulars from the Secretary, § Endsleigh Gardens, 
Euston, London, N.W. 


ORIENT COMPANY’S PLEASURE CRUISES 


By their Steamship 
LUSITANIA (3912 tons register), 


For SOUTH of SPAIN, SICILY, PALESTINE, and EGYPT, embark- 
ing passengers at London, r5th am and at Villefranche (Nice), rst 
Marc 


The Sate places will be visited :—CADIZ, — MALAGA, 

PALMA, VILLEFRANCHE, TAORMINA, SANTORIN, KY- 

RENIA, BEYROUT, HAIFA, JAFFA, PORT SAID, ALEXANDRIA 

(for Cairo), NAPLES, ALGIERS, and GIBRALTAR. The Steamer will 
arrive back in London on 1 3th April. 


String Band, Electric Light, High-class Cuisine. 


F. GREEN and CO. Head Offices : 
Managers ANDERSON, ANDERSON, and Co. § Fenchurch Avenue. 


For passage apply to the latter Firm. at 5 Fenchurch Avenue, London 
E.C. ; or to the West End Branch Office, 6 Cockspur Street, S.W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES, 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 


BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of © 


organisms which exceeds them in interest or importance. Their operations 
affect the welfare of every member of the community, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants ; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be ros. for each volume, payable on 
delivery of the first number of the volume ; or arrangements may be made 
to supply only the portions relating toa particular species, genus, or topic 
at a proportionately reduced rate. The first volume will be commence 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals and books. 

he names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


The undersigned will be glad to hear from PrinTERs willing to give 
estimates for printing, and from PUBLisHERS willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 
4 Cowper Road, Acton, London, W. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuuttTer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. at 
success. New Oxyhydrogen Microscope. Science for * 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Pelytechnic Institution, Dr.H. Grat- 
TAN GUINNESS, Madame ApELINA Patt, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. Sd-s Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kal eid Ch Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science HUGHES . 
Views, &c, 6d. ; ‘ostage 2d. Pamphlets Free. Cc. 

SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, we 


month) on the Three Years’ 


‘ 25 per cent. Discount for Cash, or 14/6 - month ar 10/6 per 

ystem. 

BORD S P| ANOS C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 
PIANOS EXCHANGED. 


stem. Lists free o 


These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
BECHS I FIN PIANOS CHAS. STILES & CO., 40 & 42 Southampton Row, 
LONDON, W.C. 


OPTIMUS ” CANTILEVER ENLARGER. 


Incandescent Gas, This already popular model 

7s. 6d. extra, is finished in a very superior 
and practical style. The lamp 
gives a brilliant and even light. 
The optical system is through- 
out the best. Zhe Lens will 
be found to give a very flat 
field and good marginal defini- 
tion. 


* Surrep For Pocket 
CamERA NEGATIVES. 
Diam. of Condenser - ... *4in. sin. 6in. 8in. ~—toiin. 


Price,no Front Lens ... 62/- 80/- 
Extra for Front Lens 4 


Covering Plates ... 34x ax 34 64x43 8} lite. 
Catalogue POST. FREE. 


PERKEN, SON & RAYMENT, 


“OPTIMUS” MACIC LANTERNS 


Each Lantern is efficient. for Exhibitions. 
The Lens gives crisp definition, being a 
superior Achromatic Combin- 
ation, with Rack and Pinion, compound Con- 
denser of 4-in. diameter. Each has 3-wick 
Refulgent Lamp, and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making a 
thoroughly practical instrument, and really good value - £2120 


Russian Iron Body, Brass Sliding Tubes (Educational)... ««.. 3 3 0 
do. (College) 280 


“LONDON. 
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MACMILLAN & COS NEW BOOKS. 


NEW WORK BY GOLDWIN SMITH. 


THE UNITED KINGDOM: A POLITICAL HISTORY. 


By GOLDWIN SMITH, D.C.L., 
Author of ‘‘ The United States,” &c. In Two Vols. 8vo, 15s. net. 
DAILY TELEGRAPH —“ Mr. Goldwin Smith has written a history of British gg for the ordinary reader, which 
fulfils that particular purpose not only well, but incomparably better than anything that existed. - Nothing else brings us quite 


so closely in touch as these pages do with the pure.politics of English history from first to last, not is there any other single book 
in which our intercourse with the entire series of important political personages is so ani and intimate.” 


THE NEW DEMOCRACY: A Political Study. By W. Jeturo Brown, M.A., 


LL.D., &c. Demy 8vo, 7s. 6d. 
SCOTSMAN.—* A thoughtful political study. . . . It is so well reasoned and so closely studied upon modern conditions as 
to be likely to prove both interesting and valuable to every one interested in the progress of democratic institutions.” 


VOLUME II. NOW READY. 


THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. = Edited 
by Prof. Sir MICHAEL FOSTER, KC B., and Prof. E. RAY LANKESTER, M.A., LL.D. In Four Volumes. 
Vol. I., 25s. net. Vol. If. With Porrrarr. Super Royal 8vo, 30s. net. 


*,* Sold in Sets only. 


NEW BOOK BY CHARLES W. WOOD. 
IN THE VALLEY OF THE RHONE. By Cuarces W. Woon, F.R.G.S., Author 


of ** Letters from Majorca,” &c. With 88 Illustrations. 8vo, Ios. net. 
MANCHESTER COURTER.—“ To those who cannot oe to spread their wings so far, t the charm and grace of Mr. 
.Wood’s tale of travel are productive of much pleasure. . .. Written in a style now vivid and Sparkling, -now chatty anid 


confidential.” 
BY FIELD- MARSHAL LORD ROBERTS. 
THIRTIETH EDITION. Extra Crown 8vo, tos, net. 


s FORTY-ONE YEARS IN INDIA. FROM SUBALTERN TO COMMANDER. 


IN-CHIEF. By Field-Marshal the Right Ilion. — ROBERTS of Kandahar, V.C.; K.P., G.C.B.- Containing 
“a Forty-four Illustrations and Plans. 


THE WAR IN _sOQUTH AFRICA. 


Third Edition, with a new Prefatory Chapter, dealing with the events which have induced the 
present Crisis. 


IMPRESSIONS OF SOUTH AFRICA. By the Right Hon. Janes Bryce, M.P. 


With Three Maps, and with the Text of the Transvaal Conventions of 1881 and 1884. Crown 8vo, 6s 
NEW AND CHEAPER EDITION NOW READY. 


SOUTH ‘AFRICA OF TO-DAY. By Captain Francis Youncuussanp, C.I.E., 


Indian Staff Corps, late Special Correspondent of the 7?mes in South Africa. With Illustrations. Crown 8vo, 6s. 


MANUALS OF MEDICINE AND SURGERY. 


A MANUAL OF SURGERY. By Cuartes Sronuam, F.R.C.S..Eng., Senior 
Surgeon to the Westminster Hospital ; Lecturer on Surgery and on Clinical Surgery, and Teacher of Operative Surgery, 
Westminster Hospital ; Surgeon to the Poplar Hospital for Accidents ; late Member of the Board of Examiners in Anatomy 
under the Conjoint Scheme for England, &c. In Three Vols. Extra Crown 8vo. 

Vol. I. GENERAL SURGERY. 7s. 6d. net. Vol. II. INJURIES. 7s. 6d. net. 
Vol. Ill. REGIONAL SURGERY. tos, 6d. net. 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Watker, D.Sc. 


Ph.D., Professor of Chemistry in University College, Dundee. 8vo, 10s. net. 


SCHOOL WORLD.—** Professor Walker already has.a deservedly high reputation as.a clear and stimulating writer on 
chemical theory, and in his most recent book there is abundant evidence that his right hand has not forgot his cunning. 


EXPERIMENTAL SCIENCE (PHYSIOGRAPHY, SECTION I.),—An Ele- 


mentary Course of Physics and Chemistry adapted to the Syllabus of the 'Science and Art Department.. By R. A. 

GREGORY, Oxford egy Extension Lecturer, Professor of Astronomy, Queen's College, London, and A. T. 

SIMMONS, B.Sc. (Lond. ), Associate of the Royal College of Science, London. Globe 8vo. 25. 6d. 
EDUCATIONAL NEWS.—* We have much pleasure in calling the attention of students to'this excelleat manual.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN’S 
LIBRARY OF ENGLISH CLASSICS. 


Under the above title Messrs. MACMILLAN & COMPANY, Limited, propose 
to wssue reprints of vartous 


STANDARD WORKS OF ENGLISH 
LITERATURE 


for which they believe there is a demand, printed from large type in Demy 8vo volumes, 
and sold in cloth at the uniform price of 3s. 6d. net per volume. The books will contain 
neither New Introductions nor New Notes, the idea being to present typographically 
perfect reprints of the best existing texts. In deciding the question as to which ts the 
best edition to reproduce, the publishers have been fortunate in obtaining the assistance 
of Mr. A. W. POLLARD, Hon, Sec. of the Bibliographical Society, and beyond a 
bibliographical note to each book from his pen, the Series witl contain no fresh editorial 
matter. 


The arm of the publishers will be to give complete and accurate texts, so that lovers 
of English Literature may have the opportunity of possessing the works of their 
favourite writers in a form at once handsome and inexpensive, and printed in the 
Demy Svo size, which has always been regarded as most suitable for the study of a private 
gentleman, aud for the shelves of a Public Library. 


The publishers hope that if the Series meets with the support they anticipate for 
it, it may eventually run to a constderable number of volumes, but they do not pledge 
themselves to bring out more than the twenty-five volumes mentioned below, all of which, 
however, will appear during the year 1900. 


The following is a list of the first twenty-five volumes of the Series :— 


Bacon’s Essays ; Colours of Good and Evil ; | Fielding’s Tom Jones ane -~ ... 2 vols. 
and Advancement of Learning r vol. [Ready..- White's Natural History of Selborne «2 Vol. 

Travels of Sir John Mandeville, with Illus- ife of Jo sie 
trative Narratives from Hakluyt ... .... 1 vol. | De Quincey’s Confessions. of an English 

Malory’s Morte Darthur ... ... ... 2 vols. Opium Eater ; Murder as a Fine Art ; The 

Don Quixote translated by Shelton ... wee 3 VOls. | English _ Coach, and other Essays ... 1 vol. 

Walton’s Lives and Complete Angler «EVOL | Lockhart’s Life of Scott... vols. 

The Works of Laurence Sterne... ... 2vols. | Carlyle’s French Revolution eee vols 


MACMILLAN & CO., Limitep, LONDON. 
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She... 
Cameras 


For Band and Tripod. 
in Spools. 


A Series of High-Class Instruments for Serious Work, 
embodying every New Advance in Photography. 
Prices from £13 to £50. 
Have been in Constant Use for Eight Years in all parts of the World. 


*N. & CAMERA, 
open, to show Fittings 
and Movements. 


TRIPOD CAMERAS, SURVEYING CAMERAS, and very Small and 
Light POCKET CAMERAS for Travellers and Field Naturalists. 


S peciality : COMPLETE OUTFITS for Scientific Expedi- 


tions and Special Research. 


8,9 & 10 HATTON GARDEN, LONDON, 


SCIENTIFIC INSTRUMENT MAKER 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &o. 


THE ACTUAL- MANUFACTURER 
BAROMETERS AND THERMOMETERS OF ALL KINDS. 


ALSO OF THE 


FAMOUS ‘ WATKIN’ MOUNTAIN ANEROID BAROMETER 


WHICH CAN BE 
THROWN IN OR OUT OF ACTION AS REQUIRED. 


LSO OF 
AIR METERS ANEMOMETERS 
BOILING POINT APPARATUS 
CATHETOMETERS CLINOMETERS GAUGES 
MICROSCOPES PLANE TABLES 
RANGE FINDERS SEXTANTS 


SPHYGMOMETERS THEODOLITES 
&e., &e., &e. ; 


Catalogues and Estimates + Lenses, Kinematographs, Lanterns, and all 
Photographic Accessories and Meterials. | 


Newman & Guardia, Lia. 


free on application. 
Any kind 
. made to Order. 


90 & 92 Shaftesbury Avenue, London, W. | PROMPT ONOUIRIES. ABD 


OPPOSITE THE BRITISH MUSEUM. 


THACKE EOTEL. 
GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences: 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms. 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: *‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, : 


ESMOND HOTEL 
(TEMPERANCBE), 
MONTAGUE STREET, RUSSELL SQUARE. 


Tuis Hotel, which has been carried on so successfully for the last 13 years, @djoins the British Museum, and is exception- 


ally quiet. Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. ~ 
Telegraphic Address: ‘* TRusLovg, LONDON.” Proprietor—J. TRUSLOVE. 


THE SCIENTIFIC MAN’S, NATURALIST’S, AND TRAVELLER’S CAMERA IS THE 


‘COMPANY'S = TWIN-LENS) 
x. It gives power to focus for any distance. exact size Priees Of the Twin-Lems “ CARLTON.” 


of the image. 4. It has Lenses working at/5°6. 5. It has With E ‘ advant . 
Iris to working lens. 6. ‘Ft hasa Safety Shutter. other advantages 
. It has a pneumatic control for all speeds. 8. It gives “ 
ime and Instantaneous exposures. 9. It holds twelve To carry Twelve Plates or Twelve Films. 
Plates or Films. 
. It registers the number of Plates taken. 4% by 34 .. #12 12s. 
. It can be used asa £15 15s. 
. Exposed Plates can evelo without dis turbing 
unused. 64 by 4i... £21. 


FREE LESSONS TO PURCHASERS. 
CATALOGUES FREE. 


THE STEREOSCOPIC COMPANY, 
106 & 108 REGENT STREET, W., & 54, Cheapside, E.C. 


. It is small, light, and. perfectly constructed. 

. It will stand extremes of climate. 

. It is an expert's camera. ed 

. Workmanship and advantages considered, it is the 
cheapest Twin-Lens Camera in the market. 


Printed by Ricnarp CLay AND Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London and published by MACMILLAN 
AnD Co., Lim:TEp, at St. Martin’s Street, London, W.C., and THz Macmittan Company, 66 Fifth Avenue, New York.—THurspay, Jan. 4, 1900 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


JAN 34 1900 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“© To the solid ground 
Of Nature trusts the mind which builds for aye.”— Woxvswortn. 


No. 1576, VOL. 61] THURSDAY, JANUARY 11, Igoc. [PkICE SIXPENCE 


{All Rights are Reserved. 


Registered as a Newspaper at the General Post Office.) 


BROWNING’S PLATYSCOPIC LENS. 
NE TON sx co. s | With Larger Angles, Increased Field, and Improved Definition 


“CLASS LANTERN.” 


Engraved Real Size. 


AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

‘* If you carry a small Platyscopic Pocket Lens (which every observer of 
Some ought to do).’ "—GRANT ALLEN in Knowledge. 

¢ Platyscopic Lens is invaluable to b logists, or ento- 

PR wing as it focuses about three times as far from the ‘object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 
" 4 7 . The Platyscopic Lens is made of four degrees of power, magnifying 
Fitted with Incandescent Gas Burner, complete in Case, £4 15s. respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 


This Lantern can also be fitted with an Oil Lamp or Limelight. The ave sot tn Odile. and 
NEW CATALOGUE OF LANTERNS, PROJECTION APPARATUS, Price of the 
SCIENTIFIC AND EDUCATIONAL SLIDES, SIX STAMPS. In nickelised German Sitver each power, 17s. 6d. 


Illustrated Description sent free. 


NEWTON & CO., 3 FLEET STREET, LONDON. JOHN BROWNING, 63 STRAND, LONDON. W.C. ‘ 
NEGRETTI & ZAMBRA’S 


TELESCOPES AND BINOCULARS, 


FOR MILITARY SERVICE. 


MICROSCOPE 


THE 


7 BRITISH STUDENTS. 


Microscope Stand No. 55, as 
figured, with Iris D hragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 
and 1/6’, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6:8:6 


THE “ARMY SIGNALLING” TELESCOPE, 
As supplied to the War Office. 
Price £2 2s. 
Larger size, same pattern, with pancratic eye-pieces, 
£4 4s. Od. and £5 5s. Od. 
Magnify.ng power, 25 to 35. 30 to 40. 


free by Post to all parts of the world. 


NEGRETTI & ZAMBRA,. 


38 HOLBORN VIADUCT, E.C. 
Branches: 46 CORNHILL; 122 REGENT STREET. 


7 General Illustrated Price Lists of Field Glasses and Telescopes 


R. & J. BECK, 
68 CORNHILL, LONDON, E.c. | 
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UNIVERSITY OF WALES. 
MATRICULATION EXAMINATION, 1900. 
The University Court will shortly appoint MATRICULATION EX- 
AMINERS as follows :— 


Subjects. 


Lenguage and the W. Hales, M.A 
of Professor J. K. M.A. 


Present Examiners. 


Mathematics .. *R. B. Hayward, M.A., F.R.S. 
Major P. A. McMahon, A, 
Latin ... E. S$. Shuckburgh, M.A 
*Professor E. A. Ssnnenschein, M.A. 
Greek ... *R. D. Hicks, M.A. 
Welsh ... Professor John Rhys, M.A., LL.D 


French H. E. Berthon, B. és. 


German *Professor Kuno Meyer, Ph. D., M.A. 
Dynamics *Professor G. M. Minchin, M.A., F.R.S. 
Chemistry *H. F. Morley, D.Sc., M.A. 

Botany { — J. Reynolds Green, D.Sc., 


The Examiners whose names are marked with a* have served for the full 
period of three years. 


Particulars will be given by the RecistRar of the University, Brecon, tu 
whom applications must be sent on or before January 3cth, 1g0o. 


IVOR JAMES, 
Registrar of the Umversity of Wales, Brecon. 
, ‘ 


BACTERIOLOGY. 
BACTERIOLOGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON. 


Director: PROF. CROOKSHANK. 
The Laboratories are open daily for Instruction and Research from 
toa.m.tos5 p.m. For Syllabus of Classes apply THE SECRETARY. 
For Information and Advice as to the Course of Instruction to be selected, 
application must be made in writing to Pror, CROOKSHANK, or an interview 
may be optained by appointment. 


SPECIAL CLASSES IN JANUARY. 


Two complete Courses of Practical Instruction for Medical Practitioners, 
Veterinary Surgeons, Analysts, &c., will commence on January 8th. 
Demonstrations to the Morning Class (Dr. Newman, D.P.H.) will be 
given at 11 a.m.,andto the Afternoon Class (Dr. Nasu, D.P.H.) will be 
given at 2 p.m.; three days a week, with practical work daily in the Labor- 
atory for THirtY Days. 
A Class for Candidates for the D.P.H. (Bacteriology) will commence on 
January 8th at 10 a.m., and a Time Table arranged to suit the convenience 
of the Class. 
A Class in Clinical Bacteriolo; consisting of Demonstrations with 
ractical work, will ¢ e on Wed y,*January roth (2 to 3.30), and 
fe held on successive sessive Wednesdays for six ml 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 


(UNDER THE AUSPICES OF HER MAJEsTY’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HospiraL Society. 


The next SESSION commences on MONDAY, JANUARY 15, 1900. 
A Travelling Scholarship of £300 will be offered to Students of the School. 

The Laboratories, Museum, Library, &c., are open daily. Lectures on 
Tropical Medicine, Tropical Hygiene and Surgery in the Tropics, are 
delivered during the Session. 

Clinical Instruction is given daily in the wards of the Hospitals. 

Special arrangements for Board will be made for those who may desire 
to reside on the premises. 

For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. MICHELLI, _Esq., Seamen’s Hospital, Greenwich, S.E. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, Ww. 


Tuesday eds at 16, at Three o'clock, Prof. E. Ray LANKESTER, 
M.A., LL. Director of the Natural History Departments of the 
British Museum, Fullerian Professor of Physiology, R. I. First of Twelve 
Lectures on “ ‘Ihe Structure and Classification of Fishes.” One Guinea the 

« Course. 

Thursday, our 18, at Three o'clock, W. H. R. Rivers, Esq., M.A., 
M.D., F.R.C.P. First of Three Lectures on “ The Senses of Primitive 
Man.” Haifa. Guinea the Course. 

Saturday, January 20, at Three o'clock, Sir Huspert H. Parry, 
Mus. Doc., M.A., D.C.L., Director of the Ro ral College of Music. First of 
Three Lectures on “ Neglected By-ways in Music ” (with Musical Illustra- 
tions). Half-a-Guinea the Course. 

MAS D. Pana 19, at Nine o'clock, The Right Hon. Lord Rayveicu, 

.» F.R.S., on “ Flight.’ 


B.Sc. (LON DON).—WOMAN Requires Post 

in BIOLOGICAL LABORATORY (Botany and Zoology) as DE- 
MONSTRATOR or ASSISTANT LECTURER. Experience.— 
Apply, “A.,” Nature Office. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University of 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 


EVENING CLASSES in all stages for Science and Art 
Department Examinations. 

HIGHLY-EQUIPPED LABORATORIES. 
Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 


Prospectus free, Calendar 6d. (Post 8d.) on 
application to Secretary. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at avy hours or 
times most convenient for worker, in CHEMISTRY, PHYSICS and 
BACTERIOLOGY. Facilities for Commercial are 
Furnaces and powerful Electrical Currents can be used. 

The Fees are at rate of £3 3s. for one month (five days a week, six hours 
aday). Apparatus supplied free. 

Private Laboratory, £4 14s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Apparatus, 
and-use of Accurate Balances and Standard General Instruments, also 
Furnaces, &c. 

9 Heathcote Street, Meckienburgh Square, | 

Gray's Inn Road, W.C. | 


B.A. ano B.Sc. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science cae Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &e. 

or Terms, &c., address Mr. J. CHARLESTON B.A. (Lond. and Oxon.), 

The Burlington Classes, 27 Chancery Lane, London, W.C. 


R. C. T. EVANS, 
Director. 


Telegrams—‘‘ Tunzeimann, London.” 
THE GENERAL ENGINEERING 
COMPANY, LTD., 
2 and 4 PENYWERN ROAD, LONDON, S.W. 
G. W. pe TUNZELMANN, Managing Director. 
Mechanical, Electrical and Chemical Patents experimentally developed 
and Models constructed for Inventors. Special Machinery and Apparatus 


designed and carried out to Specification. Every description of Accurate 
work. Repetition work with all parts interchangeable. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 
S. G. Rawson, D.Sc. 


Applications are invited, not later than January 22nd, for the SENIOR 
ASSISTANTSHIP in the Chemical Department. Salary, £60 per annum. 


Further particulars upon application. 
THOS. THORP, Secretary. 


BECK’S MICROSCOPE, International 
Stand, with quantity Fittings, condition as new. Cost over £90. to be 
sold for half. On View. —Apply, ‘‘ Ark,” 742 Holloway Road, N. 


DR. ROBERTS’ STAR PHOTOGRAPHS. 


Copies Wanted of Vol. I1.—*C.,” Nature Office. 


THE IRISH NATU RALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
eology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 


Annual Suheesigtion, 7 Post Free to any Address. 
Dublin: EASON & S Lrtp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


PRINCIPAL: 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd- 
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BARGAINS IN SCIENTIFIC BOOKS. 


COOKE (M.C.), THE BRITISH FUNGI, 
A PLAIN AND EASY ACCOUNT OF, with Coloured 
Plates of 40 Species, Revised Edition, Crown 8vo. (pub. 
6s.). 25. 6d. 

‘* The new work on the fungi copes to be equally valuable with those 
which he has already printed. It contains descriptions of the esculent 
fungi, the manner in which they are prepared for the table, how to dis- 
criminate the nutritious from the poisonous species, details of the principles 
of their scientific classification, and a tabular arrangement of orders and 
genera. 


—— HANDBOOK OF BRITISH HEPA. 


TIC, containing Descriptions and Figures of the Indi- 
genous Species of Marchantia, Juggermania, Riccia, and 
Anthoceros, Illustrated, Crown 8vo. (pub. 6s.). 25. 6d. 

‘* Probably no group in the British flora has received so little attention 
as the Hepatice. Dr. M. C. Cooke has now filled up the gap by pro- 
ducing a ‘ Handbook of the British Hepaticz,’ containing full descriptions 
of all the species, about two hundred in number, known to inhabit the 
British Islands.” —Natere. 

MICROSCOPIC FUNGI: an Intro- 
duction to the Study of Microscopic Fungi, Rust, Smut, 
Mildew, and Mould, Illustrated with 269 Coloured Figures 
by J. E. Sowersy, Fifth Edition, Revised and Enlarged, 
with Appendix of New Species, Crown 8vo. (pub. 6s.). 
2s. 6d. 

‘“‘ Those of our readers who are the happy possessors of microscopes would 
welcome this book with delight, as a the way to a definite study of 
a most interesting branch of plant life. e minute fungi, here so faith- 
fully depicted by Mr. Sowerby, and so carefully described by Dr. Cooke, 
have not only beauty of form and colour, but wonderful life histories.” 


OUR REPTILES AND BATRA- 
CHIANS, a Plain and Easy Account of the Lizards, 
Snakes, Newts, Toads, Frogs, and Tortoises indigenous 
to Great Britain, New and Revised Edition, with Original 
Coloured Pictures of every Species, and numerous Wood- 
cuts, Crown 8vo. (pub. 6s). 2s. 6d. 


Postage 3¢. extra on one, or 6d. on four. 
H. J. GLAISHER, New and Remainder Bookseller, 57 Wigmore Street, 


London, W. 
Catalogues Post Free on application. 


THE SCIENTIFIC ROLL 
AND: MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCiENCE- 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interest or importance. Their operations 
affect the welfare of every member of the community, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price wili be ros. for each volume, payable on 
delivery of the first number of the volume; or arrangements may made 
to supply only the portions relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent.to a good bacteriological library, 
with the advantage that the information on-any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals and books. 

The names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


The undersigned will be glad to hear from Printers willing to give 
estimates for printing, and from PURLISHERS willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 


4 Cowper Road, Acton, London, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Net:ukis China, Lacquers, Gongs, Shells, and other Curios. 


CLARENDON PRESS, OXFORD. 


Just Published, Volume I., pp. xii +632, with many 
Illustrations. Royal 8vo, Half-Morocco. 28s. 


The PHYSIOLOGY of PLANTS, 


A TREATISE UPON THE METALBOLISM AND- 
SOURCES OF ENERGY IN PLANTS. By Dr. W. 
PFEFFER, Professor of Botany in the University of 
Leipzig. Second fully Revised Edition. Translated and. 
Edited by ALFRED J. Ewart, D.Sc., Ph.D., F.L.S. 


ANNALS of BOTANY. Edited by 
Isaac BAYLEY BALFour, M.A., M.D., F.R.S., D. H. 
Scott, M.A., F.R.S., and W. G. Fartow, M.D. ;: 
assisted by other Botanists. Royal 8vo. 145. 

Contents of December Number: 


Harper, R. A.—Cell-Division in Sporangia and Asci (with: 
Plates XXIV.-XXVI.). 


WorsDELL, W, C.—Observations on the Vascular System of 
the Female ‘‘ Flowers ” of Coniferze (with Plate XX VILI.). § 


Warp, H. MARSHALL.—Symbiosis, some Methods for use in- 
the Culture of Algz (with Plate XXVIIL. ). 


Darwin, F.—On Geotropism and the Localization of the- 
Sensitive Region (with Plate XXIX.). 


Wacer, H.—The Sexuality of the Fungi. 


NOTES. 
WitH Porrrair or C. DARWIN. 


Lonpon: HENRY FROWDE. 


Just Issued. 
WRITE FOR A SPECIMEN COPY. 


WILLIAMS & NORCATE’S BOOK. CIRCULAR, 


NEW SERIES, No. 4 (of the SCIENTIFIC SERIES,, 
No. 73). 


Contains Reviews of, and Notes on, New and Roothewning. Foreign. 
Publications on MEDICINE. NATURAL HISTORY, CHEMISTRY, 
PHYSICS, MATHEMATICS, ASTRONOMY, &c. ; and also a List of 
Valuable Sets of Periodicals, offered for Sale by 


WILLIAMS AND NORGATE, 
14 HENRIETTA STREET, COVENT GARDEN, LONDON ; 
20 SOUTH FREDERICK STREET, EDINBURGH ; 


anp 7 BROAD STREET, OXFORD. 


"SECTIONAL MODELS OF STEAM AND GAS ENGINES 


MANUFACTURED BY 


G. CUSSONS, 
THE TECHNICAL WORKS, 


LOWER BROUGHTON, MANCHESTER. 


Experimental Apparatus for Mechanical 
Laboratories. 
CUSSONS’ PATENT ATWOOD MACHINE WITH 
BALL BEARING HEAD. 
MODELS OF MACHINE AND BUILDING DETAILS, 
GEOMETRY, dc. 


SEE EXHIBITS.AT THE ENGLISH EDUCATION 
EXHIBITION, 1900. 


G. CUSSONS, TECHNICAL WORKS, MANCHESTEP. 
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Second Volume. 


A SELECTION OF PHOTOGRAPHS OF STARS, 
STAR CLUSTERS, AND NEBULA, 


Together with Information concerning nd Methods employed in the Pursuit of 
Celestial Photography (Illustrated by 72 Photographs reproduced in Collotype), 


By ISAAC ROBERTS, D.Sc., F.R.S. 


Now Ready. Royal Quarto. Price 30s., post free. 
LONDON: KNOW LEDGE OFFICE, 326 HIGH HOLBORN,W .C 


X-RAY & AETHERIG TELEGRAPHY APPARATUS 


Or tHE HIGHEST QUALITY anp FINISH on y. 


As supplied by us to H.M. Government and the leading 
Hospitals and X-Ray Workers throughout the World. 


We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 


Catt or Write FoR our New I tusrratep List, with 
TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO WoRK. Post FREE TO READERS-or ‘“NaTure:” 


HARRY W. COX, 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


See “ See “Notes” 
in NATURE 


OF 
Sept. 14, 1899. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 


“OPTIMUS” MACIC LANTERNS 


“OPTIMUS ” CANTILEVER no ENLARCER. 


Ancandescent Gas, ’ This already popular model 
7s. 6d. extra, is finished in a very superior 
and practical style. The lamp 
gives a brilliant and even light. 
The optical system is through- 
out the best. Zhe Lens will 
be found to give a very flat 
field and good marginal defini- 
tion. 
* Suirep For Pocket 
Camera NEGATIVES. 
Diam. of Condenser... *4in. sin. Sin. roin. 
Price, no Front Lens 80/- 110/- 200/- 


Extra for Front Lens il ‘ pm i 37/- 63/- 63/- 
Covering Plates ... 44x34 64 x4] 8} x sin. 


Catalogue POST FREE. 


PERKEN, SON & 


Each ‘Lantern is efficient for 
The Lens gives ag definition, bein 
superior Achromatic Photographic Com Se 
ation, with Rack and Pinion, compound Con- 
denser of 4-in. diameter. Each has 3-wick 
Refulgent Lamp, and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding ‘Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making 


thoroughly practical instrument, and really good value 
Russian Iron Body, Brass Sliding Tubes (Educational)... 
Do. do. (College) 


99 HATTON GARDEN, LONDON 


HARVEY 


(BY APPOINTMENT TO THE ROYAL 


& PEAK 


INSTITUTION OF GREAT BRITAIN) 


HAVE FOR DISPOSAL A NUMBER OF 


NICOL PRISMS AND TOURMALINES /& various Sizes. 
PROJECTION POLARISCOPES Of various Sizes in Stock, with large Nicol Prisms :— 


STUDENTS’ SPECTROMETERS.—P. Bridge Sets, for Schools.—Induction Coils. —Wimshurst Machines.— 
X-Ray Apparatus.—Optical Banks, Xc., &c. 


H. & P. are the actual Manufacturers of the above. 


536 CHARING CROSS ROAD, LONDON, W.C. 
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THE 


{4 CROSS STREET MANCHESTER. A PHOSCOPE 
LABORATORY FURNISHERS, | (BRUCE’S PATENT). 


Importers, Manufacturers, and Dealers in Showing Lantern Pictures in Space and Relief without a: 


CHEMICAL AND PHYSICAL 


in spent oxide. 


P 


of 


APPARATUS Screen, Weird Ghost Effects and Visions, and a variety of 


Of every Description. Entirely Original Experiments on Persistence of Vision. 


Fine Chemicals, Volumetric Solutions, Exhibited at the Soirées of the Royal Society, Royal Insti- 


tution, Society of Arts, London Institution, &c., &c. 
Plain and Stoppered Bottles, | , 
AND EVERY LABORATORY REQUIREMENT. The Inventor, Mr. ERIC STUART BRUCE, M.A. 
Meastented, Catalogue of Apparatus, with Price List Oxon., F.R. Met. Society, can accept Engagements for his. 
Chemicals, 


free on application. Elaborately Illustrated Lecture on this complete Novelty, also- 
Address—“‘ APPARATUS, MANCHESTER.’ 
Telephone Number—2038. 


Apparatus for 


for shorter Demonstrations at Soirées, Photographic Exhi-- 
bitions, and other Entertainments. 


‘MOORE'S ~HYDROSTATIC BALANCE APPLY TO 


' FOR ILLUSTRATING THE “PRINCIPLE OF E. S. BRUCE, Esq,, 
ARCHIMEDES” AND SPECIFIC GRAVITY. | 19 CAMPDEN HOUSE ROAD, KENSINGTON, 


A is a delicate spring balance accurately graduated to LONDON, W. 
read Grams, and is capable of being lowered or raised —____— 


by th h 
B one of of various metals supplied SPECTROPHOTOG RAPHY. Ca 
with the apparatus. All requirements . for Spectrophotography ; meras of 
cs wl The wood or metal adapted to any Spectroscope, and fitted with all 
vessel is provided with draw-off cock. necessary adjustments ; Spectroscopes specially designed for 


f Quartz, and Prisms of Iceland S 
i an of Quartz, risms of Iceland Spar 
8 BREWSTER, SMITH, & COo., for Photography of the Ultra-Violet Spectrum. Rowland’s 
c 6 CROSS STREET, FINSBURY, E.C. _ Diffraction Gratings always in stock. 
i Importe; of Chemical and Scientific 


Ap ratus and Pute Ghemicals. ABSORPTION SPECTRA. 
WEIGHTS a Speciality, 500 Milligrams to Bottle Prisms, with Quartz or Glass Plates ; Schulze Cells ; 


1 Milligram, 1s. 6¢. per doz. 
k= SEND FOR COMPLETE ILLUSTRATED Double Slits, &c., for the study of Absorption Spectra. 


CATALOGUE. THE ZEEMAN EFFECT. 


= Mr. HILGER is now making Michelson’s ‘‘ Echelon” 
EVERETT & Co., Diffraction Gratings. The ‘‘ Echelon” is the most powerful 
instrument yet devised for the minute analysis of fine spectral 


MECHANICAL ENGINEERS AND lines, and in particular for the observation of the Zeeman Effect. 
ELECTRICIANS, A. HILGER, 204 Stanhope St., Hampstead Rd., London, N.W.. 


22 CHARTERHOUSE SQUARE, E.C. 


Makers of High-Grade Physical and Electrical Apparatus. NOTICE OF R EMOVAL. 


Apparatus designed and made for Laboratories and Research Work. 
ALL KINDS OF EXPERIMENTAL WORK. W G PYE & CO 
Hicse-Crass WorKMANSHIP AND ACCURACY A SPECIALITY. "3 

MODELS DESIGNED, Xc. SCIENTIFIC INSTRUMENT MAKERS, 


REPAIRS OF EVERY DESCRIPTION. “GRANTA” WORKS, 


GLASS MILL LANE, CAMBRIDGE 
(Late 30 ST. ANDREW'S STREET, CAMBRIDGE), 
Beg to inform their numerous Clients that owing to a s*eady 
BLOWING increase in their business they have found it necessary to 
: remove to /arger premises. Wi h an up-to-date Plant and a 
GEISSLER TUBES IN BEAUTIFUL DESIGNS. | larger Staff they hope z be able to despatch Orders with even 
TUBES containing specimens of Fluorescent and Phosphorescent more promptitude than they have hitherto cone. 
Minerals, Salts, Rubies, &c. CHEAP AND ERPFIC8ENT APPARATUS FOR 
ILLUSTRALED TUBE contains Vanes which Fluoresce in three SCIENCE SCHOOLS A SPECIALITY. 
brilliant colours, and revolve by means of Cathode Rays. CATALOGUES ON APPLICATION AND CORRESPONDENCE. 
COSSOR, 67 FARRINGDON ROAD, E.C. INVITED. 


* ' 25 per cent. Discount for Cash, or 14/6 Fa month (second- hand, 10/6 per 
month) on the Three Years’ System. Lists free of 
C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 


’ PIANOS EXCHANGED. 


T These magnificent Pianos for Hire on the Three Years’ System at 
7 i ) advantageous prices and terms. Lists and particulars free of 
LON DON, W.C. 


eee 4 
a 
= | 
Log 4 
= 
nal 
| ral q 
s re 
4 
& q 3 a q 
E 
4 
a 
a 
) 
= 
“hi 
| { 
q 
4q 
4 
. 
j 
4 
q 
) 
) 
= 
3 
4 
4 
9 : 


CXiv NA [Janvany af, 1900 


CHARLES GRIFFIN 60., LTD. ISENTHAL, POTZLER & C0. 


JUST OUT. SECOND EDITION, Revised, Enlarged, and partly 85 MORTIMER STREET, LONDON, W. 


Re-written. 21s. With numerous IIlustrations (several Coloured), Telegrams : Telephone : 2099, GERRarn. 
CLINICAL MEDICINE. 
A Clinical Handbook for Practitioners and Students 


By JUDSON BURY, M.D., F.RCP., * CENTRAL ioc for RADIOGRAPHERS. 


Physician to the Manchester Royal Infirmary. 


‘* We heartily congratulate Dr. Judson Bury on the sterling contribution 
to medical literature which, in its publication, he has made.”—Dudlin 
Medical ournal. 


JUST OUT. IMPORTANT NEW WORK. ars. 

Large 8vo , Handsome Cloth, with Illustrations and Numerous Tables. 
LUBRICATION AND LUBRICANTS: 
A Treatise on the Theory and Practice of Lubrica- 
tion, and on the Nature, Properties, and Testing of 
Lubricants. 

BY 
LEONARD —, & R. MOUNTFORD DEELEY, 
F.LC., F.C.S M I.M.E., F.G.S., 

Chemist to the Midland Midland Railway Locomotive 
Railway Company. Department. 
*,* This work contains valuable information respecting the souRCES AND 
PREPARATION OF LUBRICANTS, together with Copious DIRECTIONS for their 


CHEMICAL AND MECHANICAL VALUATION, and for the DETECTION oF 
FOREIGN SUBSTANCES AND ADULTERANTS GENERALLY. 


JUST OUT. THIRD EDITION. MERCURY JET INTERRUPTER, 
Large 8vo., Handsome Cloth, with Frontispiece and 716 Illustrations. ger Second 
By C. LE NEVE FOSTER, D.Sc., F.R.S., pec 
Protessor of Mining, Royal College of Science, H.M. Inspector of Mines. Write for ii, & eater ins . our 
‘* Undoubtedly the Best BOOK on the subject in the English language.” - & 


—Nature. HIGHEST REFERENCES. 


“A book whose WEALTH OF INFORMATION is usually to be found diluted 


through a whole library of mining literature.” —Zagineering and Mining EVERYTHING NOVEL & ORIGINAL. 


Journal, New York. _ 


London: CHARLES GRIFFIN & CO., Lrp., Sole Agents for Scotland : 
Exeter Street, Strand. Messrs. JAMES WHITE, Cambridge Street, Glasgow. 


EXTRAORDINARY VALUE. 


PURE 
CH MICALS 
A 
SPECIALITY. 


Works : BIRMINGHAM 


COM?LETE SET OF WEIGHTS 


100 GRAMME BALANCE 


| IN POLIS 100 Grammes to 
Of VERY BEST FINISH, with BOX. S. illi 

| 

| 


1 Milligramme. 
AGAT KNIFE EDGES 
& BEARINGS, 
BEAM SUPPORT, LEVELLING SCREWS, | 


PLUMB LINE, EXTRA HOOKS 
SENSITIVE to 1 MILLIGRAMMB. 


£1:9: S. CATALOGUES APPLICATION. 


& J. GEORGE, 33-37 HATTON WALL, LONDON. 


COMPLETE LABORATORY FURNISHERS AND MANUFACTURERS 
OF CHEMICAL, PHYSICAL, AND BACTERIOLOGICAL APPARATUS, 
INCLUDING THE CELEBRATED NIVOC” SPECIALITIES. 
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‘SS PAT PORTABL 
.CASELLA. LONDON 


For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. Digs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 


One scale of the instrument shows dérectly the actual velocity of t 


exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 


PRICE 


FULL PARTICULARS SENT ON APPLICATION. 
CASELLA 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


Address, 
LONDON.”’ 


147 HOLBORN BARS, LONDON, E.C., 


NEW SCIENCE LANTERN. 


MAKERS: 


REYNOLDS & BRANSON, IMPROVED 
PORTABLE 
DESIGN. 


The Universal Science Lantern has been devised for the projection of 
experiments. In the short box in front of the lantern is a hinged mirror, 
so placed that by the movement of a stud it may be introduced and placed 
at an angle of 45 degrees with the parallel beam. The beam is thus sent 
upwards through a horizontal convergent lens, on which a slide or horizontal 
piece of apparatus can be placed. Above this is the objective mounted oa 
a brass pillar, and above the objective a prism or mirror (if the screenfis 
elevated above the lantern plain prisms are required for each beam), silvered 


on the outside so that there is no double reflection. The mirror can be | 


adjusted to any angle, and is intended to send the image in an approxt- 
mately horizontal direction to the screen. Slides can also be directly 
projected in the usual way. , 

The base-board is made to fcld so that the lantern can be packed into a 
box 18} x 84 X 20} with all its accessories i# situ. 


Price Completes, in Travelling Box, £9 0 0 


REYNOLDS & BRANSON, LTD. 
14 COMMERCIAL STREET, LEEDS. 


THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO., 


Ltd., CAMBRIDGE. 


NEW ROCKING MICROTOME. 
1900 PATTERN. 


This Instrument og: pe the following great 
improvements over the old type of instruments :— 

(1) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward. move- 
ment of the object. (4) A graduated arc for show- 
ing the thickness of the sections. (5) Catch for 
holding the object above the edge of the razor. 
(6) Improved method of fixing the cord. (7) Anew 
object holder. 


Price (including object holder), £5 O O 
Write for Pamphlet descriptive of the above 
/nustrument. 

Address all communications :— 


INSTRUMENT COMPANY, CAMBRIDGE. 


‘PHGENIX FIRE OFFICE, 


19 LOMBARD ST.. E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 
LOSSES PAID OVER £22,000,000. 


FINE ART PHOTOGRAPHS. 
Assortments sent by Post for Selection to any Part of the World. 
No Deposit required from responsible Persons. 


Paris Salon Pictures, Clas- 
sical Undraped Figures, 
Secular and Religious Sub- 
jects, Statuary, Views, 
Yachts, Actresses, Heads, 
Portraits, Artists’ Life 
Studies (including the cele- 
brated Series by Gloeden). 
Children, Eastern Types, 
Animals, Flowers, Fruit, 
Clouds, Waves, Rustic 
Scenes. 
Collections from the National Gallery, 
South Kensington and British Mu- 
seums, Louvre, Luxembourg, Vati- 
“ ARTEMIS,” by WENCKER. can, Dresden, and other noted 
Folio size at 2s. Galleries. 


ERDMANN. & SCHANZ, 


Photographic Publishers and Printsellers, 
(EsTABLISHED 1876), 


116s BEDFORD HILL TERRACE, BALHAM HILL, LONDON, S.W. 


Write for our new 52-Page Illustrated Price Catalogue, Post Free, 3¢., or 
the equivalent in Foreign Stamps from Residents abroad. 


he wind ; the other (not shown in the woodcut) the pressure ; 
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MINERALS, FOSSILS, ROCKS. 
COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
SCOPIC PETROGRAPHICAL STUDY. 

(a@) Collections of Thin Slices of all important Rock-forming Minerals, 
for the Demonstration of the occurrence of the same in the Rocks, arranged 
according to F. Zirkel, ‘‘ Lehrbuch der Petrographie,’’ 2nd ed., Leipzig, 
1893. Collection of 114, respectively, 60 Thin Slices. 

Price, in elegant Case, £7 ; respectively, £3 155. 

(4 New Collection of properly mounted thin Slices of Rock-forming 
Minerals, arranged according to H. Rosenbusch, ‘‘ Microscopic Physio- 
graphy of Minerals,” 3rd. ed., Stuttgart, 1897. 

120 Thin Sections of 67 different Minerals in elegant Case £9 0 0 
5° ” ” 34 ” ” ” ” 3100 

(c) Collections of Thin Slices of Rocks, to which will be added a short 
i ~ description of all the Specimens and Slices, arranged according to 

- Rosenbusch, ‘* Microscopic Physiography of Rocks," 3rd. ed., Stutt- 
gart, 1896. 

Collection of ... — | _180 __250 =‘ Thin Slices. 
Price,in elegant Case, £7 100 £1150 £1650 

THE NEW CATALOGUE OF MINERALS, METEORITES, &c.; 

has just been published, and will be sent, Post free, on application, 


Dr. F. KRANTZ, 
BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE 
ESTABLISHED 1833. 


(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
___53A City Road, London, E.C.: and Cork, Ireland.) 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


for detailed Catalogue (66 pp.), Post free on 
ation. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural — All Books and Publications on Natural 
History supplied. 
36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


MINERALOGY. 


Micro. Slides, Collections and Single Specimens of Minerals, Rocks and 
Precious Stones, for the Student, Teacher and Prospector. 

Elementary Collections in Case, 40 Specimens in Case, 6s. Blowpipe 
Cases and all necessaries for Field or Class Work. 


LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 


Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 4s. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 
ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 


CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN & CONNOP F.S. PHROWNE. 


A Cruise. to the EASTERN MEDITERRANEAN. 


(Return ticket to MARSEILLEs included. ) 


MARSEILLES, SYRACUSE, Prk&Us (for Athens), 
CONSTANTINOPLE, JAFFA (for Jerusalem), ALEXANDRIA, 
MALTA, NAPLEs, MARSEILLES. 


A THIRTY-FIVE DAYS’ CRUISE FOR £36 15s. AND UPWARDS, 


A Cruise to GREECE, CONSTANTINOPLE, PALESTINE, 
and EGYPT. 
(Return Ticket to MARSEILLEs included.) 
A FORTY-TWO DAYS’ CRUISE FOR £44: 2s. AND UPWARDS. 
s.y. ARGONAUT. Tonnage, 3254; h.-p., 4000. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


"ORIENT COMPANY'S PLEASURE CRUISES 
By their Steamshi 
LUST TANIA (3912 ie register), 


For SOUTH of SPAIN, SICILY, PALESTINE, and EGYPT, embark- 
ing passengers at London, 15th vr and at Villefranche (Nice), rst 
arch. 


The following places will be visited: CADIZ, TANGIER, MALAGA, 

PALMA, VILLEFRANCHE, TAORMINA, SANTORIN, KY- 

RENIA, BEYROUT, HAIFA, JAFFA, PORT SAID, ALEXANDRIA 

(for Cairo), NAPLES, ALGIERS, and GIBRALTAR. The Steamer will 
arrive back in London on 13th April. 


String Band, Electric Light, High-class Cuisine. 


M F. GRBEN and CO. Head Offices 
anagers ANDERSON, ANDERSON, and Co. § Fenchurch Avenue. 


For passage apply to the latter Firm. at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S. W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospharium, 
Vorticella, Stentor, yen Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price zs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, C yilia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
_ Biological Laboratory, Plymouth. 


THE DIRECTOR. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 

Mineralogists, &c., 

To Science and Art Department, British, Indian and Colonial 

NOVELTIES and and PRECIOUS 
STONES 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 


cut to order. 
NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 


FRANCIS RAVENSCKOFT, Manager. 


Stores & Offices i 1 Keiso Place, KENSINGTON, W. 


ew CATALOGUES AND Lists FREE. 
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MACMILLAN & CO”S NEW BOOKS. 


POMPEII: ITS LIFE AND ART. By Avcust Mav, German Archeological 
Institute in Rome. Translated by FRANCIS W. KELSEY. With numerous Illustrations from Original Drawings and 
Photographs. 8vo, handsomely bound in half leather, gilt top. In box, 255, net. 

ST. JAMES'S GAZETTE.—“‘ Here is a wealth of detail, a wealth of description, abundance of scholarly comment, anda 
rare insight into the conditions and circumstances of men who lived years before we had begun even to make our calendar.” 


NEW BOOK BY JOHN FISKE. 
A CENTURY OF SCIENCE AND OTHER ESSAYS. Crown 8vo, gilt top, 


A MANUAL OF ZOOLOGY. By the late T. Jerrery Parker, D.Sc., F.R.S., 
Professor of Biology in the University of Otago, Dunedin, New Zealand, and W. A. HASWELL, M.A., D. Se., F.R.S., 
Professor of Biology in the University of Sydney, N.S.W. With 300 Illustrations. Crown 8vo, 10s. 6d. 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Warker, D.Sc., 


h.D., Professor of Chemistry in University College, Dundee. 8vo, ros. net. 
L INCE 7.—‘* The book is written in such a lucid way as to render its perusal free from that irksomeness which is so often 
the student’s experience when confronted with theoretical considerations. The book should serve as an admirable introduction to 
more advanced works.” 


MACMILLAN AND CO., LIMITED, LONDON. 


T. TAMBLYN-WATTS, CARL ZEISS, 
OPTICAL WORKS, JENA. 


SCIENTIFIC APPARATUS MAKER. 
Catalogue of Electrical Apparatus and Materials, 6d. Post free. Lonpon BRANCH: 
29 MARGARET ST., REGENT ST., W. 


Catalogue of Balances and Weights, Apparatus for the Study 
NEW 


of Mechanics, de. " 6d. Post free. | 
GOLDIELANDS, SETTLE, YORKS. 

PHOTO-MICROGRAPHIC STAND 
With very wide body-tube speciall 


SECOND- HAND MICROSCOPES designed for working with our MICRO- 
By SWIFT, WATSON, CROUCH, BECK, ZEISS, LEITZ, &c. PLANARS. It is also fitted with a new 
Prices from £2 108. to £45. Fine-Adjustment of great accuracy and 

possessing a very slow movement. 


A Large Selection of Second-hand Powers and Fittings for all kinds of 
These features rerder this Microscope 


"Microscopes. 

pre-eminenily suitable for Photo-micro- 
Gee graphy with the highest and lowest powers, 
as well as for ordinary visual cbservations. 


DESCRIPTIVE PAMPHLET FREE ON APPLIC ATION. 


_ Send Sor New List. 


‘CLARKSON & C0., 28 Bartlett's Buildings, gs, Holborn Circus, E.C, 
THE MOST NUTRITIOUS. 


EPP S’S TO SCIENCE LECTURERS. 


GRATEFUL—COMFORTING. HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 
C O C O A THE MOST PERFECT. 
No Suurrer, therefore no Flickering. Superb Mechanism. 
BREAKFAST—SUPPER. The Moto-Photo Camera for taking the Pictures. Illustrated Lists,2 


See Mr. Hucues' PATENT COMBINATION OPTICAL LANTERN, 


HOLLOWAY'S OINTMENT | Lanterns ter’ Glare 
URES 


Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Gra1- 


P Pam 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, Mulans Parr 8c, Patni 
Bruises, Sprains, &e. Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 


Kaleid Ch La 
INVALUABLE FOR ALL SKIN DISEASES. thetWorld.  Grandly Lentera Kaleidoscope. Chenpess Lantern 


Holloway’s Ointment and Pills may be obtained of ravings, 6d. Postage, a4. Uist of HUGHES. 
all Medicine Vendors. Serciattst, Brewster Houss, 82 Mortimer Road, Kingsland, N. 


NOTICE. —Advertisements and business letters for NATURE should be addressed to the Publishers ; ; Editorial 
communications to the Editor. The telegraphic address of NATURE is “PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR 
& 
*Three Linesin Column ....... o 2 6 
One Eighth Page, or ‘Quarter Column . 0 18 6 
‘To ALL PLaces ABROAD :— Quarter Page, or Half aColumn ... 1 15 © 
° ° * The first line being in heavy tvpe is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & ++). Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON W.€. 
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MACMILLAN & CO.’S SCIENCE CLASS BOOKS. 


ADAPTED TO THE SOUTH KENSINGTON SYLLABUSES. 


1.—PRACiICAL PLANE & SOLID GEOMETRY. 


Practical Plane and Solid Geometry. By J. HARRISON, 
M.Inst.M.E., &c. Instructor in Mechanics and Mathe- 
matics, and G. A. BAXANDALL, Assistant Instructor Royal 
College of Science, London. Part I. Ev EMENTARY. 25. 6d. 
Part II. ADVANCED. 45. 6d. 

Test Papers in Practical Plane and Solid Geometry. Ele- 
mentary. Stage. By GEORGE GRACE, B.Sc. (Lond.). 
24 Tests printed on Cartridge Paper. 2s. 


II.—BUILDING CONSTRUCTION. 


Building Construction for Beginners. By J. W. RILEY, 
Rochdale Technical School. 2s. 61. 


V.—MATHEMATICS. 


An Elementary Course of Mathematics. Comprising Auith- 
metic, Algebra,-and- Euclid. By H. S. HALL. M M.A., and 
F. H.,STEVENS, M.A., Masters of the Military Side, 
Clifton College. 2s. 6d. 


Graduated Test Papers in Elementary Mathematics. By 
WALTER J. WOOD, B.A. ts. 


Practical Mathematics. By F. CASTLE, M.I.M.E. 35. 6d 


~VI—THEORETICAL MECHANICS. 
Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 


Mechanics for Beginners. By Rev. es B. LOCK, M.A. 
Part I. Mechanics and Solids. 2s. 6d. 


Hydrostatics for Beginners. By F. 
M.A. 2s. 6d. 


VIl.—APPLIED MECHANICS. 


Lessons in Applied Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. SLADE. 55. 6d. 


VIIIL—SOUND, LIGHT, AND HEAT. 


Elementary Lessons in Heat, Light, and Sound. By D. E. 


W. SANDERSON, 


JONES, B.Sc, Inspector of Science Schools be. the | 


Science and Art Department. 2s. 6d. 

Heat for Advanced Students. By E. EDSER, A. R.C.Se. 
45. 6d. 

Exercises in Practical Physics for Schools of fcience. By 
Prof. R. A.. GREGORY and A. T. SIMMONS, B.Sc. 
(Lond.). In two parts. 
Part II. 2s. 


Elementary Physics. By BALFOUR STEWART, F.R.S. 
New Edition, thoroughly Revised. 4s. 6d. Questions. 2s. 


IX —MAGNETISM AND ELECTRICITY. 


Electricity and Magnetism for Beginners. By F. W. SAN- 
DERSON, M.A. 2s. 6d. 


Magne and Electricity for By H. E. 
B.Sc. (Lond.). 25. 6¢. 


Elementary Lessons in thee ne and Magnetism. By 
Prof. SILVANUS P. THOMPSON, F.R.S_ New Edition. 


45. 6d. 

X. & XI.—CHEMISTRY. 
INORGANIC CHEMISTRY—THEORETICAL. 
Chemis‘ry for Beginners. By Sir HENRY ROSCOE, 
F.R.S., assisted by J. LUNT, B.Sc. New Edition, 

revised. 25. 6d. 
The Elements of Chemistry. By Prof. IRA REMSEN. 
2s. 6d. 


= anic Chemistry for Advanced Students. By Sir H. E. 
SCOE, F.R S., and Dr. A. HARDEN. 4s. 6d. 


Part I. First Year’s Course. 2s. 


Organic Chemistry. By Prof. IRA REMSEN. 


X & 


Chemical Problems. By Prof. T. E. THORPE, F.R.S, 
With Key. 2s. 


Chemical Arithmetic. By S. LUPTON, M.A. With 1200 
Problems. 45 6d. 
Inorganic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 


INORGANIC CHEMIST RY—PRACTICAL. 


Chemistry for Organised Schools of Science. By S. PARRISH, 
B.Sc., A.R.C.S. (Lond.), with Introduction by Dr 
FORSYTH. 2s. 6d. 

Chemistry. By G. S. TURPIN, 
D.Se.: 2s. 

Practical een Chemistry for Advanced Students. By 
CHAPMAN JONES, F.I.C., F.C.S. 2s. 

The Junior Course of Practical Chemistry. By F. JONES, 
F.C.S. 2s. 6d. The New Edition of this book covers the 
Syllabus of the South Kensington Examination. 


ORGANIC CHEMISTRY—THEORETICAL. 


Organic Chemistry for Beginners. By G. S. TURPIN, 
25. 6d. 
Se 


Xil.—GEOLOGY. 


Geology for Beginners. By W. W. WATTS, M.A., F.G.S. 
_ 2s. 6d. 


XIV.—HUMAN PHYSIOLOGY. 


Physiology for Beginners. | By Sir MICHAEL FOSTER, 


A Text-Book of Elementary Metallur, 


MACMILLAN AND CO., LIMITED, LONDON. 


C.B., and Dr. E. SHORE. 2s. 

Physiology for Advanced Students. By A. STANLEY 
KENT, M.A. (Oxon.). [Jn preparation. 
Lessons in Elementary ghanttony- By the Right Hon. 
T. H. HUXLEY, F.RS. 4s. Questions. Is. 6d. 


XVIIl.—BOTANY. 


Botany for Beginners. By ERNEST EVANS, Burnley 
Technical School. 2s. 6d. 


XIX.—METALLURGY. 

gy. By A. H. HIORNS, 
Principal of the School of Metallurgy, Birmingham and 
Midland Institute. 3s. Questions. 15. 


XXI11.—PHYSIOGRAPHY. 


Experimental Science (Section I. ope ag 
Rk. A. GREGORY and A. T. SIMMONS, 


s. 6d. 
Physiography Advanced Students. By A. T. SIMMONS, 
B.Se. 45. 6d. 
Elementary ‘, Sd in Astronomy. By Sir NORMAN 
LOCKYER, K.C.B. New Edition. 55. 6d. This book 


contains all the Astronomy required for the Advanced and 
Honours Stages. 


XXIV.—THE PRINCIPLES OF AGRICULTURE. 


Agriculture for Beginners. By A. J. COOPER, Harris 
Institute, Preston. [/2 preparation. 
Elementary Lessons in the Scienee of Agricultural Practice. 

By H. TANNER, F.C.S. 3s. 6¢. 


By Prof. 
B.Sc. 25. 6d. 
By A. T. OSIMMONS, B.Sc. 


XXV.—HYGIENE. 


ae wry for Beginners. By E. S. REYNOLDS, M.D. 
67. 


Handbook of Public Health and Demography. 
—wre M.B. New and Revised Edition. 


By E. F. 
4s. 6d. 
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The attention of the readers of this Journal is called to the 


NATURE RE-ISSUE 


OF THE 


INTERNATIONAL SCIENTIFIC SERIES. 


EIGHTY-SIX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 


NOTICE. 


PUBLISHERS' PRICE- ... -.... ... £21 
BY INSTALMENT (to-pay) ... £14 14 O 


The “International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 

Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 
slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


This special offer is open only for a short time, and intending purehasers will do well therefore 
to send their orders without delay. 

For the benefit of those who do not feel disposed to buy the entire Series, it will be possible to 
secure half the Series, making 43 volumes, for £7 cash, or £7 7s. on the instalment system. 
The whole Series or-half, as the case may be, will be sent on receipt of the first payment of One Guinea 
—the rest to be paid at the rate of £1 1s. per month. 


NOTE:—OFFER OPEN ONLY FOR A SHORT TIME. 
ORDER AT ONCE. 


A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’s STREET, W.C. 
__ A Pamphlet, giving titles, &c., of the Works in the Series, Specimen Pages, with Illustrations, of some of the 
Volumes, also Order Form, will be sent Post free on application to 


C. WorsFOLD, NATURE Orrice, ST. MARTIN’s STREET, LONDON, W.C. 
ORDER FoRm. 
... 1900, 
All cheques should be crossed and made payable to ©. WORSFOLD, ‘‘ NATURE ” Office, St. Martin’s Street, W.C. 

I enclose One Guinea ‘as first payment for ‘‘NaTuRE’s Ré-issue of the International Scientific Series,” and I agree to 
nf to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 
) the volumes, and my remaining payments on the corresponding day of each month following. 

PO such payments are complete, I engage that the Workg, not being my property, shall not be disposed of by sale or 


I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


: Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
Payments, in order to avoid the expense and delay in forwarding cash from abroad. 
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HARRIS'S "SPECIALITIES. —CATALOGUES UPON APPLICATION. 


, 8 tog feet 


ATWOOD 


MING) 


Reliable Balances, p2sga-. Resistance Box, Post we 
to1 Agate Office, £6 ros. New Mechanical 
Planes and = Edges, 47754: 
ee 18) 
Stroud and Rendell Lantern, 
6929A. 


high, Graduated, £3 155. 


PHILIP HARRIS & Co,.Lro, “== 
COMPLETE LABORATORY FURNISHERS, BIRMINGHAM. 


we ATSON’S NEV MICROSCOPES APPAR ATUS, 
WATS arachromatic OIL IMME NSER. 
WAT SON'S HOLOSCOPIC EYEPIECES, for Total aperture, 1‘30; aplanatic aperture exceeds 1°25. Un- 
use with either APOCHROMATIC or ACHRO- | doubtedly the finest Condenser obtainable for ~— oe 
provided to the special lenses employed, for ompletely eerie with Iris iT ragm and Set of St £6 100 
altering the correction. There is no sacrifice of .... New "oa odel 30 
efficiency, the performance being equal to the WATSON’S ‘**ROYAL MICROSCOPE. A high-class 
most expensive Compensating or Huyghenian instrument. 
Oculers. “ MICROSCOPE. A highest-class instrument a: 


' Magnifying Powers— 
6 in. tube and 14 diameters. BACTERIOLOGICAL APPARATUS. MICROTOMES. MORPHOSES 
20 in. ” 7,10, 14, and 20° yy and DISSECTED PREPARATIONS. BOTANICAL and PHYSIO- 
PRICE, in Student's Size and Pattern, either LOGICAL of all the above, see 
power, 17/6 each. Watson's New Supplemental end to Catalogue No. 2, Post Free 
For Full Particulars see Supplemental List, | Watson's Catalogue (No. 3) is List representing a Stock of 
Post Free. 40,000 first-class Micro-Slides, Post free on application. 


W. WATSON & SONS (Zstadiished 1837), Opticians: to H.M. Government. 
313 HIGH HOLBORN, LONDON, W.C. New Branch Now Open: 16 Forrest Roap, Epinsurcu. And at 78 Swanston Street, Melbourne 
a ee Australia. Awarded 39 Gold and other Medals at the principal International Exhibitions of the the World. 


CROSSLEVY’S ENGINES. 


HARRIS’S ORIGINAL PATTERN 
MACHINE, 70124, Accurate arid Reliable 


REDUCTION 


RECENTLY 


CONSUMED. 


CROSSLEY BROS., MANCHESTER. 


THE NEW STIGMATIC LENS. 


SERIES Il. F/6. 
BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it,will cover at least two sizes larger, giving perfect sharp: 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 1} and 2 times the length of that o! 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready from 33 to 18 inches eq, focus. 
CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, . POST FREE. 


J. H. DALLMEYER, Ltd., 25 NEWMAN STRERT, OXFORD SPREET, LONDON, ¥. 


Printed by KicHakb CLAY AND Suns, LimiTED, at 7 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London and published MacmiLta’ 
AND Co., Lim:1ep, at St. Martin's Street, London, W C., and Tue Macmitan Company, 66 Fifth Avenue, New York.—Tuursnay, Jan. 11, 19° 
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GENERAL LIBRARY, 
OF MICH. 


JAN 311900 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1577, VOL. 61] 


THURSDAY, JANUARY 18, Ig00. 


[PRICE SIXPENCE. 


Registered as a ee at the General Post Office. 1 


“SCOUTING AND OUTPOST | 
TELESCOPE, 


AS SUPPLIED TO THE WAR DEPARTMENT FOR | 
THE OFFICERS AT THE FRONT. 


II. 

Ill. 

| IV. 

VI. 

Magnifying 25 diameters, 42/-. Vir 

Also in ALUMINIUM, very light. Larger sizes up to | yy] 
£5 : 15 : 6, magnifying 35 diameters. IX 
FIELD GLASSES IN CASE, x. 
40/-, 45/-, 90/-, 100/-. XI. 

XII 
NEWTON & xi 


3 FLEET STREET, LONDON. 
“CATALOGUE, POST FREE. 


SHORT BEAM BALANCES. 


CHEAP, QUICK-ACTING, 


KNIFE EDCES AND PLANES OF AGATE 
Compensating Stirrup 
Suspenders. 

To carry 200, 500 grammes. 


Price £7. £9 9s. 
ASSAY BALANCES. 
ALUMINIUM BEaAMs. 


5 Grammes in each Pan. 
Indicate m.g. 


£10 10s. and ‘2&7. 
CHEMICAL BALANCE. 


ALUMINIUM BEAM. 
New design Sliding Rider. 
To carry » 100 250 grms. 


Indicates . Mg. 


_ #8 15s. __ £10 10s. 
WRITE for 1 BALANCE CATAI TALOGUE 


JOHN J. GRIFFIN & SONS, LP 
20-26 SARDINIA STREET, LONDON, W.C. 


Magnifying power, 25 to 35. 


Branches: 


{All Rights are ‘Reserved 


Now RE. ADY. 


THE QUARTERLY REVIEW, 


JANUARY 1900. No. 381. 


Price 6s. 


CONTENTS. 
BRITISH INTERESTS IN CHINA, 
THE GENIUS OF ROME. 
GOETHE AND THE NINETEENTH CENTURY, 
OCEAN LINERS. 
THE WILD GARDEN. 
THE FOOD OF LONDON. (II.) 


. THE SENTIMENT OF THACKERAY. 
. POOR-LAW REFORM. 


THE PERSONALITY OF R. L. STEVENSON. 
FRENCH CRIMINAL PROCEDURE. 
THE YEARS BEFORE THE RAID. 


- LORD DE TABLEY, 
. THE WAR IN SOUTH AFRICA. 


JOHN MURRAY, ALBEMARLE STREET, W. 
NEGRETTI & ZAMBRA’ ‘Ss 


TELESCOPES AND BINOCULARS, 


FOR MILITARY SERVICE. 


THE “ARMY SIGNALLING” TELESCOPE, 


As supplied to the War Office. 
Price £2 2s. 
Larger size, same pattern, with pancratic eye-pieces, 
£4 4s. Od. and £5 5s. Od. 
30 to 40. 


General Illustrated Price Lists of Field Glasses and Teleseopes 


free by Post to all parts of the world. 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
45 CORNHILL; 122 REGENT STREET. 
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A Second Course of Four Popular and Instructive 


LECTURES TO YOUNG PEOPLE 


Will be Delivered under the auspices of the Parents’ National Educational 


Union, at the 
HORBURY ROOMS, NOTTING HILL GATE, W. 
(Two minutes from Notting Hill Gate Station), 
On THURSDAYS, FEB. rst, 8th, 15th and 22nd, at 5.15 p.m., entitled 


““THE WONDERS OF CREATION,” 


By Mr. CECIL CARUS-WILSON, F.R.S.E., &c. 

Fully illustrated by specially selected Photographic Lantern Slides, &c. 

Tickets for the Course of Four Lectures :—Children, 4s. 6¢.; Adults, 
¥. = ; one free Ticket being presented to each Teacher with every ten 

upils. 

Full qprtentee and Tickets may be obtained from the Secret of the 
P N.E.U., 28 Victoria Street, Westminster, S.W.; Mrs. Franklin, so 
Porchester Terrace, W.; Mrs. Whitaker-Thompson, 24 Argyll Road, 
Kensington, W.; or Miss Etta Nauen, 65 Clarendon Road, W. 

Doors open at 4.45. 


Carriages 6.15. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 


(UNDER THE Auspices OF HER MAJjesTy’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
Hospitat SOcIerTy. 
The next SESSION commences on MONDAY, JANUARY 15, 1900. 
A Travelling Scholarship of £300 will be offered to Students of the School. 
he Laboratories, Museum, Library, &c., are open daily. Lectures on 
Tropical Medicine, Tropical Hygiene and Surgery in the Tropics, are 
delivered during the Session. 
Clinical Instruction is given daily in the wards of the Hospitals. 
Special arrangements for Board will be made for those who may desire 
to reside on the premises. 
For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micnecu, Esq., Seamen’s Hospital, Greenwich, S.E. 


MATRICULATION, 
HOSPITAL SCHOLARSHIPS, &c. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 


THE TECHNICAL INSTRUCTION 
COMMITTEE of the STAFFORDSHIRE COUNTY COUNCIL 
require the services of a duly qualified SCIENCE MASTER. He 
will be expected to reside at Stafford, to commence teaching at an 
early date, and to devote his whole time to the work. The duties 
will include the conduct of Classes in Chemistry and Physics, and 
ay one or more other subjects, at the County Techical Schoo|s, 

tafford, and at certain Secondary Schools in the County. Some 
inspection will also be required. Previous teaching experience 
essential. Salary, £200 per Annum, together with out-of-pocket 
expenses. 


Applications must be made on or before February 2, 1900, on forms to be 


obtained from 
THOMAS TURNER, 
Director of Technical Instruction. 
County Technical Offices, Stafford, January 15, 1900. 


UNIVERSITY OF GLASGOW. 
EXAMINERSHIPS IN MEDICINE. 


The University Court of the University of Glasgow will Rastiy seemed 
to appoint Three Examiners for Degrees to examine in Midwifery, Medical 
Jurisprudence and Botany respectively. 

The | en will in each case be as from 1st January last to 31st 

mber, 1903. 

The Salary attached to each Examinership is £30 per annum. 

Candidates should lodge twenty copies of their conan and testi- 
monials with the undersigned on or before Saturday, 3rd February, rgoo. 


ALAN E. CLAPPERTON, 
Secretary of the Glasgow University Court. 
91 West Regent Street, Glasgow. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 
Principat: S. G. Rawson, D.Sc. 


Applications are invited, not later than January 22nd, for the SENIOR 
ASSISTANTSHIP in the Chemical Department. Salary, £60 per annum. 
Further particulars upon application. 

THOS. THORP, Secretary. 


SOMERSET COUNTY EDUCATION 
COMMITTEE. 


The Somerset County Education Committee desires to ae in 
succession to Mr. Muir, who has accepted another post, a COUNTY IN- 
STRUCTOR in AGRICULTURE, who must have a competent know- 
ledge, both practical and scientific, of Agriculture in general, and Dairy 
Farming in particular. Salary, £250 per annum, with reasorable travelling 
and out-of-pocket expenses, and a good house attached to the Experimenta! 
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SCHOLARSHIPS. 
QUERNMORE. 

Special Preparation for the above, Privately, in Class, or by Corre- 
spondence, by Messrs. JOHN GIBSON (First Class, Cambridge) and G. 
LOLY (First Class, London),-with large Staff of Specialist Tutors. Resident 
~~ received at Upper Norwood. Long list of successes on application. 

-B.—The London Matriculation Guide, with Examination Papers and 
Solutions (price 1s.), is issued each January and June. 
Address: Messrs. GIBSON & LOLY, 24 Chancery Lane, W.C. 


Telegrams—‘‘ Tunzelmann, London.” 


ELECTRICAL 


AND 
GENERAL ENGINEERING COLLEGE. 
Presipent—G. W. pe TUNZELMANN, B.Sc. Lond., M.I.E.E. 
Principatc—J. H. REEVES, M.A. Cantab. 
Present SESSION began WEDNESDAY, SEPTEMBER 27. 


Particulars on application to the SECRETARY, 2 and 4 Penywern Road, 
Earl's Court, S.W. 


SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 

Well-equipped LABORATORIES, DAY AND EVENING. Personal 

or Class Tuition. 
**R,,” 9 Heathcote Street, Gray's Inn Road, W.C. 
YOUNG LADY CHEMIST, B.Sc. OF 
UPSALA, SWEDEN, Author of Scientific Papers, with several 
years’ experience as Analyst, seeks engagement as Assistant to a 


Chemist or Geologist, or at a Public Laboratory. Excellent references. 
—Address, Scientist, High School, Maidenhead. 


Farm. Applications must be sent to the Direcror or TECHNICAL 
InsrRUCTION, Weston-super-Mare, not later than Monday, February s. 


Sale bp Auction. 
PRELIMINARY NOTICE. 


TUESDAY AND WEDNESDAY, MARCH 27 anv 28. 
THE “SAMUEL STEVENS” COLLECTION. 


MR. J.C. STEVENS begs to announce that 


he has received instructions from the Executors to Sell by Auction, at 
his Great Rooms, 38 King Street, Covent Garden, on Sessler and 
Wednesday, March 27 and 28, the well-known Collection of British 
Lepid a and Coleoptera, formed by the late Samuer STEVENS, 
Esq., the result of over sixty years collecting and breeding ; consisting 
probably of over 100,000 specimens, and amongst them some wonderfu! 
and exceptional varieties of a very large number of species, and a long 
series of many rare and extinct species too numerous to mention. 

On view day prior, 10 till 4. Catalogue in preparation, and can be had on 

application. 


W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


“GRANTA” WORKS, 


MILL LANE, CAMBRIDGE 


(Late 30 ST. ANDREW'S STREET, CAMBRIDGE). 


CHEAP AND EFFICIENT APPARATUS FOR 
SCIENCE SCHOOLS A SPECIALITY. 


Reliable Apparatus at low prices for teaching Mechanics, 
Hydrostatics, Heat, Optics, Magnetism, Physiology and 
Electricity, as supplied to many of the leading Technica! 
Institutes and Organised Science Schools. 

CATALOGUES ON APPLICATION AND CORRESPONDENCE 
INVITED. 


D. 
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BARGAINS IN SCIENTIFIC BOOKS. 


GALTON (F.), FINGER PRINTS, with 
numerous Illustrations, Square 8vo, Cloth (pub. 6s. net). 
(Macmillan.) 2s. 


Times.—“ The whole subject is handled with that rare patience and 
thoroughness in investigation, and that keen but cautious acumen in in- 
terpretation which are characteristic of all Mr. Galton’s work.” 


—— FINGER-PRINT DIRECTORIES, 
8vo, Cloth (pub. 5s. net). (Macmillan). 1s. 6d. 


Pall Mall Gazette.—“ ail find. thi all who are immediately concerned 
in finger-print Directories will find this velume necessary and suggestive, 
and valuable to the last degree.” 


BALFOUR (Prof. J. HUTTON), INTRO- 
DUCTION TO THE STUDY OF PALAONTO- 
LOGICAL BOTANY, with 4 Lithographic Plates and 
upwards of 100 Woodcuts, 8vo (7s. 6d.). (A. and C. 
Black.) Is. 


DAVIS (GEORGE E.), PRACTICAL MI- 
CROSCOPY, Illustrated with 310 Woodcuts and a 
Coloured Frontispiece, Third and Revised Edition, 8vo, 
Cloth (pub. 7s. 6¢.). (W. H. Allen.) 35. 

This is the third and enlarged edition, bringing down the subject to the 


present time ; and not only. has this been done. with regard to English 
lustruments, but the scope of the work has been extended so as to include 


te apparatus in general use upon the Continent and also in the United 


States. 


Postage 4d. extra on one, or 8d. on four. 


H. J. GLAISHER, New ani R inder Bookseller, 57 Wigmore Street, 
London, W. 


Post Free on application. 


JUST OUT. 
Demy 8vo, Uncut, Price 31s. 6d. net, by post 32s. 


BRITISH DRAGONFLIES: 


Being an Exhaustive Treatise on our Native Odonata ; their 
Collection, Classification and Preservation. 


By W. J. LUCAS, B.A., F.E.S. 


Very fully iliustrated with 27 Plates illustrating 39 Species, 
exquisitely gens i in Colour, and numerous Black and White 


CRIES AND CALL NOTES OF WILD 


BIRDS. A Popular description of the notes employed by our 
commoner British birds in their songs and calls. Illustrated by musica! 
notation. By C. A. WITCHELL. 1s., by post 1s. 2d. 


NATURALIST’S DIRECTORY for 1goo. 


Sixth year of issue. Invaluable to all Students and Collectors. 15. 6:/., 
by post 15. gd. 


PRACTICAL TAXIDERMY. A Manual 
of Instruction to the Amateur in Collecting, Preserving and wae 
up Natural History Specimens of all kinds. By M. BROWNE 
F.Z.S. end Edition. 7s. 6d., by post 7s. 10d. 


BOOK OF BRITISH HAWK MOTHS. 


A Popular and Practical Manual for all Lepidopterists. Copiously 
Illustrated from the Author's own exquisite drawings. By W. J. 
LUCAS, B.A. 3s. 6d., by post 3s. gd. 


‘VIVARIUM. Snakes, Lizards, pr other 


Reptiles, and How to Keep them in Confinement. By Rev. G. C. 
BATEMAN. Illustrated. 7s. 6d. net, by post 8s. 


Full Cataiogue on Application. 
London: L. UPCOTT GILL, 170 Strand, W.C. 


JUST Price 15s. net. 


KINETIG THEORY OF GASES. 


ELEMENTARY sh TISE WITH MATHEMATICAL 
APPENDICES. 

By DR. OSKAR EMIL MEYER, 
Professor of Physics at the Uuiversity of Breslau. 
Translated from the Second Revised Edition by 
ROBERT E. BAYNES, M.A., 

Student of Christ Church, Oxford, and Dr. Le+'s Reader in Physics. 
LONDON: LONGMANS, GREEN, & CO. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, s.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Sgcrertary. 

LOSSES PAID OVER £22,000,000 
Just Published. Price 1s. ; per Post, 1s. 4d. 

THE VICTORIA UNIVERSITY 
CALENDAR FOR THE YEAR 1900. 


: 
. CORNISH. 


Lond 
MACMILLAN & co., LTD. J. E 


GLASS BLOWING. 


All kinds of Experimental Glass 
Blowing carried out for Scien- 
tific Men, Laboratories, &c. 


INVENTORS’ IDEAS WoRKED OUT AS PER 


COSSOR, 
67 Farringdon Road, E.C. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


7HIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interestor importance. ‘Their operations 
affect the welfare of every member of the community, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon pub'ic and private health, agriculture, the microbial diseases 
of animals and of plants; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be 10s. for each volume, pavable on 
delivery of the first number of the volume ; or arrangements may be made 
to supply only the portions relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals and books. 

The names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. - 


The undersigned will be glad to “hear | from PRinTERS willing to give 
estimates bt printing, and from PUBLISHERS willing to consider terms for 


the above d work, 
. RAMSAY, 
4 Cowper Read. ‘Acton, London, W 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton. Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000, 000. 


The BIRKBECK ALMANACK, with fait particulars, por 
RANCIS RAVENSCROFT, Manager. 
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CARL ZEISS, OPTICAL WORKS, JENA. 
ASTRONOMICAL DEPARTMENT. 


Binary Apochromatic Telescope Object-Glasses, free from Secondary | 


Spectrum, for Visual purposes. Aperture from 1°17 to 1°20. 
Triple Photo-Visual Object-Glasses, free from Secondary Spectrum and 


Differences in Focus, for Observation and Photography. Aperture r'1cto | 


1°15. 

Apochromatic Aplanatic Object-Glasses, with reduced Secondary Spec- 
trum, for Astro-Photography. 

Achromatic Eye-Pieces, with long Eye-Distance. 

Telescope Object-Glasses made of ordinary Silicate Glasses. 

Objectives, Prisms, Eye-Pieces, and all Astronomical Accessories. 

‘Complete Mounts for Telescopes in any desired form and size. 

Special Astronomical Catalogue, in German, French or English, 
Sree on application. 
London Branch: 29 Margaret Street, Regent Street, W. 


GAMBRELL BROS. 


17 GILTSPUR STREET, LONDON, E.C. 


JAS. SWIFT & SON, 


MANUFACTURING OPTICIANS. 


SOLELY APPOINTED TO THE A.M. Dept. 
Wark OFFICE, FOR THE SUPPLY 
or Microscopes. 


Patent form of Student's Microscope, 


fitted with 2/3” and 1/6” Pan-Aplanatic | 
Objectives, Iris Diaphragm and Oculars, | 


in Case, from ' 


£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary’s, St. Barth 
Middlesex, London, and St. Thomas’s. 


Seven Gold Medals awarded for excel- 
lence of manfacture. 


; Catalogue on Application. 
TOTTENHAM COURT ROAD, W. 


BACTERIOLOGY. 


SEND: FOR PARTICULARS OF OUR 
DPH No. 2 MICROSCOPE, complete at £18 18s. 


TO 
BAKER, 
244 HIGH HOLBORN, LONDON. 
Also our DPH No. 1 as — to the London School 


of Tropical Medicine for 


BLOOD EXAMINATION. 


olomew's, Guy's, | 


| PRICES ON APPLICATION FOR ANY FORM OF ELECTRICAL 


STUDENT'S BRIDGE, 


1 to 11,110 Ohms, with three pairs of 
Proportional Coils, 


OR PHYSICAL APPARATUS. 


EVERETT & CO., 
MECHANICAL ENGINEERS AND 
ELECTRICIANS, 


22 CHARTERHOUSE SQUARE, E.C. 
Makers of High-Grade Physical and Electrical Apparatus. 


| Apparatus designed and made for Laboratories and Research Work. 


ALL KINDS OF EXPERIMENTAL WORK. 
Hicu-Ciass WoRKMANSHIP AND ACCURACY A SPECIALITY. 
DESIGNED, &c. 

REPAIRS OF EVERY DESCRIPTION. 


“OPTIMUS ” CANTILEVER ENLARGER, 


a This already popular model 
is finished in a very superior 
and practical style. The lamp 
gives a brilliant and even light. 
The optical system is through- 
out the best. Zhe Lens will 
be found to give a very fiat 
field and good marginal defini- 
tion. 


Incandescent Gas, 
Ss. 6d. extra, 


* Surrep ror Pocket 
Camera NEGATIVES. 
Diam. of Condenser... *4in. sin. 6in. roin. 
Price,no Front Lens... 62/- 70/- 80/- r10/- —200/- 
Extra for Front Lens ... 27/- 27/- 37/- 63/- 63/- 
Covering Plates ... 34x 44X34 64 x 43 8} x sjin. 
Catalogue POST FREE. 


PERKEN, SON & 6O., 


“OPTIMUS” MAGIC LANTERNS 


Each Lantern is efficient for Exhibitions. — 
The Lens gives om. definition, being a 
superior Achromatic Photographic Combin- 
ation, with Rack and Pinion, compound Con- 
denser of 4-in. diameter. Each has 3-wick 
Refulgent Lamp, and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when . 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making a 
thoroughly practical instrument, and really good value w- £2120 


Russian Iron Body, Brass Sliding Tubes (Educational)... - 330 


do. (College) on ow 8 80 


99 HATTON GARDEN, LONDON 


HOLBORN CIRCUS, E.C. 
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NOTICE.—The attention of the readers of this Journal is called: to the 


NATURE RE-ISSUE 


OF THE 


INTERNATIONAL SCIENTIFIC SERIES. 


EIGHTY-SIX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 


PUBLISHERS’ PRICE _.... . £21 10 O 
BY INSTALMENT (rto-pay) . £14 14 0 


The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 

Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 
slight idea of the attention that has been given to the whole Series by the selection of only the best writers. 
to deal with the various subjects considered. 


This special offer is open only for a short time, and intending purchasers will do well therefore 
to send their orders without delay. 

For the benefit of those who do not feel disposed to buy the entire Series, it will be possible to 
secure half the Series, making 43 volumes, for £37 cash, or £7 7s. on the instalment system. 
The whole Series or half, as the case may be, will be sent on receipt of the first payment of One Guinea 
—the rest to be paid at the rate of £1 1s. per month. 


NOTE:—OFFER OPEN ONLY FOR A SHORT TIME. 
ORDER AT ONCE. 


A Set of the Volumes may be seen at the Office of NATURE, St. MARTIN’s STREET, W.C. 
_ A Pamphlet, giving titles, &c., of the Works in the Series, Specimen Pages, with Illustrations, of some of the 
Volumes, also Order Form, will be sent Post free on application to ig 


C. WorsFOLD, NATURE Orricr, ST. MARTIN’S STREET, LONDON, W.C. 
ORDER FORM. 
All cheques should be crossed and made payable to C. WORSFOLD, ‘‘ NATURE” Office, St. Martin’s Street, W.C. 
I enclose One Guinea as first payment for ‘NATURE'S Re-issue of the International Scientific Series,” and I agree to 
pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 


of the volumes, and my remaining payments on the corresponding day of each month following. 
Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or 


otherwise. 


I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


Residents abroad ar- kindly requested to remit in full, or to instruct their representatives in England to make the monthly: 
payments, in order to avoid the expense and delay in forwarding cash from abroad. 
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SCOTTISH PROVIDENT 
INSTITUTION. 


Heap Orrice: 6 St. Andrew Square, EDINBURGH. 
MUTUAL ASSURANCE with MODERATE PREMIUMS. 


More than one half of the Members who died during the, 
Septennial period were entitled to Bonuses which, not- 
withstanding that the premiums do not as a rule 
exceed the non-profit rates of other Offices, were on 
the average equal to an Addition of about 50 per cent. 
to the Policies which participated. 


The SURPLUS at last Division was £1,423,000. 


Examples of Premium for £100 at Death, with Profits. 


AGE. | 30° | 35 | 40 | 45 50 55 
‘Dunne Lire, £2 16 £2 61022149 £3 59£4 17 £5111 
25 Payments, 2180| 217 9| 3 46 3140 4 87, 5611 
15Pavwenrs, 3121, 318 458 4162 5118] 6911 


*A person of 30 may secure £1000 at death by a yearly payment, 
during lifes of £20 15s., which would in many Offices secure (with profits) 
£800 only. Or he may secure £1000 by 25 payments of £26 10s., deing 
thus free of payment before age 55. 


ACCUMULATED FUNDS, £11,000,000. 
Prospectus, with full information, on application. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 

J. Murr Leitcn, Secretary. 
C. E. MULLER « CO., 
SCIENTIFIC GLASS BLOWERS, 


AND MANUFACTURERS OF 
CHEMICAL & PHYSICAL APPARATUS, 
X-Ray Tubes, Argon and Helium Spectrum Tubes, 

Special Apparatus for Research, Chemical 

Thermometers, &c., &c. 


GEISSLER 
TUBES. 


The Flowers ap- 

pearing in their 

Natural Colours 
under the 

| Kathode Rays. 


PRICE £1:1:0 
AN ASSORTMENT KEPT IN STOCK. 


PRICE LISTS OF CHEMICAL 
APPARATUS ON APPLICATION. 


148 HIGH HOLBORN, 
LONDON, W.C. 


Manufacturers of Celebrated 
ROSS’ PORTRAIT AND VIEW LENSES 
ROSS-ZEISS’ ANASTIGMATIC LENSES 
ROSS-GOERZ’ DOUBLE ANASTIGMATS 
ROSS’ NEW. HAND-CAMERA LENSES 
ROSS’ FIELD AND STUDIO CAMERAS 
ROSS’ SPECIAL HAND CAMERAS 
ROSS’ NEW ENLARGING LANTERNS 
ROSS’ PATENT SCIENCE LANTERNS 
ROSS’ NEW ECLIPSE MICROSCOPES 
ROSS’ IMPROVED TELESCOPES 
ROSS’ FIELD AND OPERA GLASSES 


ROSS’ NEW PRISMATIC BINOCULARS 
&ec., &c., 


ROSS, Ltd., 


(Estas. 1830.) 
[MANUFACTURING OPTICIANS, 
111 NEW BOND ST., LONDON,W.., 


AND 
31 COCKSPUR ST., CHARING 
CROSS, S.W. 


‘IMPROVED D’ARSONVAL 


GALVANOMETERS. 


SENSITIVE 
£10-0-0 for 
DEPLECTIVE, 
£4-10-0 
LIBERAL DISCOUNTS. BALLISTIC 
WORK. 


Write for Price List and Particulars of Potentiometers, 
Galvanometers, Electrical’ Thermometers, Exper'- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 


“ THRIPLANDS,” 
Laboratory { yeygincton LONDON, W 
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C. CUSSONS, TECHNICAL 
WORKS, MANCHESTER, 


See Exhibits at the English 
Education Exhibition, Imperiat 
Institute, London. 


NEW MODEL 


PORTABLE 
EQUATORIAL 
MOUNTING 


CUSSONS’ NEW 
PATENT ATWOOD 
MACHINE. 


ation Axis, Quick and Slow Motion, in 


For 3” or 34” a 
TELESCOPES. APPARATUS FOR 
| MECHANICS, ENGINEERING 
AND BUILDING. 


Latitude Adjustment, Clamp for Declin- 


Macuine Drawinc. 


PHYSICAL APPARATUS (Owens College Set). 


For Photography, Unsurpassed for fine definition. 


Goxe [Exses 


EQUATORIAL MOUNTING with Divided Circles and Stand TAYLOR, TAYLOR, & HOBSON, 
fitted with short Iron Column, Levelling Screws, and Metal Stoughton Street Works, Leicester; 
Stretcher, £15 15s. ; or, complete with 3° Telescope, £25. and 16 Berners Street, London, W. 


ILLUSTRATED CATALOGUE GRATIS. ALBERT EDWARD JAM RACH 
J. H. STEWARD, (ate QIATURALIST, 


406 STR aay "STRAND ST. GEORGE STRERT EAST. 
: ; Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 


7 GRACECHURCH STREET, LONDON. China, Lacguers, Gongs, Shells, and other Curios 
THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO., 


Lta., CAMBRIDGE. 


900 PATTERN. [PaTENTED.] 

This nb oe the following great 
improvements over t Id type of instruments :— 

(1) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
= of the object. (4) A graduated arc for show- 

ing the thickness of the sections. (5) Catch for 

holding the object above the edge of the razor. 
(6) roved method of fixing the cord. (7) Anew 
object holder. 

Price (including object holder), £5 O O 
Write or Pamphlet descriptive of the above 
Instrument. 

Address all communications :— 


INSTRUMENT COMPANY, CAMBRIDGE. 


*“No Better Food.” 


Dr. ANDREW WILSON, F.R.S.E., &c. 


Fry 


250 Gold or and Diplomas. 
N.B.—Just three words are necessary in order to obtain the right Cocoa, 


viz. FRY’S—PURE—CONCENTRATED. 
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MACMILLAN & NEW BOOKS. 


NEW BOOK BY JOHN FISKE. 
A CENTURY OF SCIENCE AND: OTHER ESSAYS. Crown 8vo, gilt top, 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Water, D.Sc., 


Ph.D., Professor of Chemistry in University College, Dundee. 8vo, 10s. net. 


LANCET.—* The book is written in such a lucid way as to render its perusal free from that irksomeness which is so often 
the student’s experience when confronted with theoretical considerations. The book should serve as an admirable introduction to 
more advanced works.” 


ELEMENTARY CHEMISTRY. For High Schools. and Academies. By 


_ ALBERT L. AREY, C.E., Rochester (N. Y.) High School. Crown 8vo, 4s. net. 


IRRIGATION AND DRAINAGE. Principles and Practice of their Cultural 


Phases. By F. H. KING, Professor of Agricultural Physics in the University of Wisconsin; Author of ‘‘ The Soil.” 
Globe 8vo, 6s. [Rural Science Series. 


FRANCIS LIEBER, HIS LIFE AND POLITICAL. PRIEOGOPET. By 


LEWIS R. HARLEY, Ph. ’d. With Portrait. 8vo, 7s. 6d. net. 


NUMBER ONE NOW READY. 


THE INTERNATIONAL MONTHLY. 


A MAGAZINE OF CONTEMPORARY THOUGHT. 


Vol. I. No. I. JANUARY 1900. Price 1s. 
CONTENTS, 
Later Evolutions of French Criticisms. | By Epovarp Rop. 
INFLUENCE OF THE SUN UPON THE FORMATION OF THE EARTH’S SURFACE. By N. S. SHALER. 
Organisation among American Artists). By CHARLES DE Kay. 
RECENT ADVANCE IN PHYSICAL SCIENCE. By JoHN TrowsrIDGE. 
The Theatrical Syndicate. By NorRMAN Hapcoop. 


MACMILLAN & CO., Limitepn, LONDON. 


+ 25 per cent. Discount for Cash, or 14/6 r month (second-hand, 10/6 per 
month) on the Three Years’ | sa Lists free of 
C. STILES & CO., 40 & 42 Southampton ‘Row, London, W.C. 
PIANOS EXCHANGED. 


These magnificent Pianos for Hire on the Three Years’ System as 
advantageous prices and terms. Lists and particulars free of 
BECHS I FIN PIAN 0S CHAS. STILES & CO, 40 & 42 Southampton Row, 
LONDON, w.c. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 


y *Three Lines in Column 

Half-yearly .. Per Line after 

Quarterly One Eighth Page, or Quarter Column . o 18 
To ALL PLACES ABROAD :— Quarter Page, or Half aColumn .. . 

Vearly. . . Half a Page, or a Column 

Half-yearly Whole Page . 

Quarterly - ‘ * The first line being in heavy type is charged for as Two Lines. 

Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON W.C. 
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WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 

NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


= Call or send for detailed Catalogue (66 pp.), Post free on 
application. 

N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 


Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 4s. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


CABINETS 


ENTOMOLOGICAL AND ALL BRANCHES OF NATURAL HISTORY. 
J. T. CROCKETT & SON are ACTUAL MAKERS. 


Great advantages in dealing direct with them. 


ALL BEST WORK. ESTIMATES GIVEN. 
SEND for Full DETAILED PRICE LIST BEFORE ORDERING ELSEWHERE. 


7a PRINCES STREET, CAVENDISH SQUARE, LONDON, W. 


Factories: 34 Riding House Street and Ogle Street, W. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MIGROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
. Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONBS. 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 


cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 

Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTALoGues Lists Free. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutrer, therefore no Flickering. Superb Mechanism. 


T 
he Mote-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 


Xc. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Glass 
Demonstration. Magnificent Results. Docwra Triple, Prize Medalf 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
can Guinness, Madame Apevina Patti, &c., &c. Patent Pamphengos 
S tence Lanterns. The Universal Lantern 4-inch Condensers, alah Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope, Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d. ; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c ,' 6d.; Postage 2d. Pamphlets Free. C. HUGHES, 


CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN& CONNOP F.S. PEROWNE:- 


A Cruise to GREECE, CONSTANTINOPLE, PALESTINE, 
and EGYPT. 


(Return Ticket to MARSEILLEs included. ) 


A FORTY-TWO DAYS’ GRUISE FOR £4-4: 2s. AND UPWARDS. 
s.y. ARGONAUT. Tonnage, 3254; h.-p., 4000. 


£10 10s. and £13 13s. TOURS TO ROME. 


Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, § Endsleigh Gardens 
Euston, London, N.W. 


LIVING SPECIMENS FOR. 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, 5 Floscularia, Steph eros, Meli and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 


or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Cupar Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scylliam, Raia, &c., &c 


For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. H 
THE MOST NUTRITIOUS. 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


‘THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. : 


Annual Post Free to any Address. 
Dublin: EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE DIRECTOR. 


SPECIALIST, Brewster Hous, 82 Mortimer Road, Kingsland, N. 
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MACMILLAN & GO.’S BOOKS FOR STUDENTS OF ZOOLOGY. 


JUST PUBLISHED. 


A MANUAL OF ZOOLOGY. 


By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.8c., F.R.8, 


With Three Hundred illustrations. 


THE CAMBRIDGE NATURAL HISTORY. 


Crown 8vo, 10s. 6d. 


EDITED BY S. F. HARMER, M.A., 
TO BE COMPLETED IN TEN VOLUMES. 


WoRMS, LEECHES, &&c. 
VOLUME II. 


Flatworms. By F. W. GAMBLE, M.Sc. Vict., 
Nemertines. By Miss L. SHELDON. 
&c. By A. E. SuipLey, M.A. Rotifers. 
Marcus Ilarroc, M.A., D.Sc. Lond. Polychaet 
Worms. By W. BLAXLAND BENHAM, DSc. Lond., 
Hon. M.A. Oxon. Earthworms and Leeches. By 
F. E. Bepparp, M.A. Oxon., F.R.S. Gephyrea, Xc. 
By A. E. Suiptey, M.A.  Polyzoa. 
HARMER, M.A. 
SHELLS. 
VOLUME IIL. 
Molluscs and Brachiopods. By the Rev. A. H. Cooke, 
M.A., A. E. Suipiry, M.A., and F. R. C. REED, M.A. 


Owens College. 


| Peripatus. 
‘Threadworms, 
By Professor | 


By S. F. | 


AND A. E. SHIPLEY, M.A. 
8vo. PRICE 17S. NET EACH. 


INSECTS & CENTIPEDES. 
VOLUME V. 

By ApaM Sepcwick, M.A., F.R.S. Myria. 

pods. By F. G. SINncLarr, M.A. Insects. Part ‘ 

By Davin. SHarp, Cantab., M.B., Edin., F.R.S. 


VOLUME VI. 
Part II. Hymenoptera continued (Tubulifera and Acuv. 
leata), Coleoptera, Strepsiptera, Lepidoptera, 


Diptera, Aphaniptera, Thysanoptera, Hemiptera, 
Anoplura. 
Edin., F.R.S. 


By Davip SuHarr, M.A. Cantab., \.b. 


BIRDS. 
VOLUME IX. 


| By A. H. Evans. With numerous Illustrations by G. E. Lover. 


*,* The remaining: five volumes, dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, xc); 
SPIDERS, SCORPIONS, and CRUSTACEA; FISHES and THEIR KINDRED; AMPHIBIA and REPTILES; and 


MAMMALS, are all in active preparation, 


A TEXT-BOOK OF ZOOLOGY. By 
By T. JEFFERY PARKER, D.Sc., F.R.S., Professor 
of Biology in the University of Otago, Dunedin. N.Z., 
and WILLIAM A. HASWELL, M.A. , D.Sc., F.R.S., 
Professor of Biology in the University of Sydney, N.S. W. 
In Two Vols. With Illustrations. Medium 8vo, 36s. net. 


COURSE of INSTRUCTION in 


ZOOTOMY. Vertebrata. By Professor T. JEFFERY 
PARKER, F.R.S. With Illustrations. Crown 8vo. 8s. 6d. 


TEXT-BOOK of COMPARATIVE 
ANATOMY. By Dr. ARNOLD LANG, Professor of Zoo- 
logy in the University of Ziirich. With Preface to the 
English Translation by Dr. ERNst HAECKEL. Translated 
by Henry M. BERNARD, M.A, Cantab., and MarTiLpa 
BERNARD. Vols. I. and IT. (completing the Invertebrates). 
8vo. 175. net each. 


LESSONS in ELEMENTARY AN- 
GEORGE MIVART, F.R.S. 
cap. 8vo. . 6d. 


ELEMENTS of the COMPARATIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of Professor WIEDERSHEIM. By Professor W. 
NEWTON PARKER. With additions by the Author and 
Translator. 270 Woodcuts. Medium 8vo. Second Edition. 
12s. 6d. net. 


The STRUCTURE of MAN: An IN- 
DEX to his PAST HISTORY. By Prof. WIED- 
ERSHEIM. Translated by H. and M. BERNARD. 
The Translation, Edited and Annotated, and a Preface 
written by Professor G. B. Howes, F. R.S. With 105 
Figures in the Text. 8vo. 8s. net. 


An INTRODUCTION to the OSTE- 
OLOGY OF THE MAMMALIA. By Sir WILLIAM 
HENRY FLOWER, F.R.S., F.R.C.S. Illustrated, 
Third Edition. Revised with the assistance of HANs 
Gapow, Ph.D. Crown 8vo. 10s. 6d. 


ESSAYS ON MUSEUMS AND 


OTHER SUBJECTS CONNECTED with NATURAL 
HISTORY. By Sir WILLIAM HENRY FLOWER, 
K.C.B., D.C.L., D.Sc. Demy 8vo. 12s. net. ‘ 


A TREATISE on COMPARATIVE 
EMBRYOLOGY. By the late Prof. F. M. BALFOUR, 
M.A., F.R.S. In two Vols. Second Edition. Medium 
8vo. Vol. I. 18s. Vol. II. 21s. 


The ELEMENTS of EMBRYOLOGY. 
By Sir MICHAEL FOSTER, K.C.B., M.D., F.R.S., 
and the late Prof. F. M. BALFOUR, F.R.S. Secon 
Edition, revised. Edited by A. S—epGwick, M.A., and 
W. Heaps, M.A. Illustrated. Crown 8vo. 67. 


FISHES, LIVING and FOSSIL. An 
Outline of their Forms and probable Relationships. By 
BASHFORD DEAN, Ph. Instructor in Biology, 
Columbia College, New York City. 8vo. 10s. 6d. net. 


The NATURAL HISTORY of the 
MARKETABLE MARINE FISHES of the BRITISI! 
ISLANDS. By J. T. CUNNINGHAM, M.A. With 
Preface by E. Ray LANKESTER, F.R.S. Illustrated. 
Medium 8vo. 75. 6d. net. 


A TEXT-BOOK of ENTOMOLOGY, 


including the Anatomy, Physiology, Embryology and 
Metamorphoses of Insects, for use in Agricultural and 
Technical Schoois and Colleges, as well as by the working 
Entomologist. By ALPHEUS S. PACKARD, M.D., 
Ph.D., Professor of Zoology and Geology, Brown Univer- 
sity. Medium 8vo. 18s. net. 


NATURAL HISTORY of AQUATIC 
INSECTS. By L. C. MIALL, F.R.S., Professor of 
Yorkshire College, Leeds. Illustrated. 


THE ORIGIN AND METAMOKR- 


PHOSES of INSECTS. By Sir JOHN LUBBOCK, 
F.R.S. With Illustrations. 3;. 6¢. Series. 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN’S 


LIBRARY OF ENGLISH CLASSICS. 


Under the above title Messrs. MA CMILLAN & COMPAN Y, Limited, propose 
to issue reprints of vartous 


STANDARD WORKS OF ENGLISH LITERATURE, 


for which they believe there ts a demand, printed from large type in Demy 8vo velumes, 
and sold in cloth at the uniform price of 3s. 6d. net per volume. The books will contain | 
neither New Introductions nor New Notes, the idea being to present typographicall 
perfect reprints of the best existing texts. Tn deciding the question as to which ts t 
best edition to reproduce, the publishers have been fortunate in obtaining the assistance 
of Mr. A. W. POLLARD, Hon. Sec. of the Bibliographical Society, and beyond a 
bibliographical note to each book from his pen, the Series will contain no fresh editorial 
matter. 

The aim of the publishers will be to ge complete and accurate texts, so that lovers 
of English Literature may have the opportunity of possessing the works of their 
Favourite writers in a form at once handsome and inexpensive, and printed in the 
Demy 8vo size, which has always been regarded as most suitable for the study of a private 
gentleman, and for the shelves of a Public Library. 

The publishers hope that if the Series meets with the support they anticipate for 
it, it may eventually run to a considerable number of volumes, but they do not pledge 
themselves to bring out more than the twenty-five volumes mentioned below, all of which, 
however, will appear during the year 1900. 

The following is a list of the first twenty-five volumes of the Series :— 


Bacon’s Essays; Colours of Good and Evil; and «Travels of Sir John Mandeville, with Illustrative 
Advancement of Learning Evol. [Ready. Narratives from Hakluyt ... “ 

Sheridan’s Plays  Tvol. [Ready. | yockhart’s Life of Scott 

Malory’s Morte Darthur 2 vols. 

Sterne’s Tristram Shandy and Sentimental Journey 2 vols, | Don Quixote translated by Shelton .. ay 

Boswell’s Life of Johnson... a : 3 vols. De Quincey’s Confessions of an English Opium 

Carlyle’s French Revolution . ee os = 2 vols. Eater ; Murder as a Fine Art ; The —— ail 

Fielding’s Tom Jones ... ahi ate 2 vols. Coach, and other Essays ... 

White’s Natural History of Selborne = 1 vol. Walton’s Lives and Complete Angler ove one 

A Prospectus may be obtained on application. 


MACMILLAN AND CO., LIMITED, LONDON. 
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nag: Cameras JAS. J. HICKS, 


| 
in all sizes up to x Sins~ For Band and Cripod. 8, 9 & 10, HATTON GARDEN, LONDON 
| 


For oe ty or Film stot SCIENTIFIC INSTRU MENT MAKER 
WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c., 


A Series of High-Class Instruments for Serious Work 5 J 
I LE MAKER 

embodying every New Advance in Photography. 

Prices from £13 to £50. “WATKIN” 


Have been in Constane Use for Eight Years in all parts of the World. MOUNTAIN ANEROID 
BAROMETER. 


THE 


The Barometer that all the World 

has been waiting for, and the only 

Aneroid that can be thrown in and out 

of action as required, and which, when 

out of action, is absolutely impervious 

to the influence of variations in at- 

mospheric pressure. Travellers and 

#} Surveyors will now be able to ascertain 

S.Lonpon correct altitudes owing to the mar- 
LE MAKER vellous accuracy of this Instrument, 

*N. & G.” CAMERA, PATENT ~/ which is described at length by Mr. 
open, to show Fittings x Wuymper, the distinguished Alpine 
climber, in the “ Times" of Dec. 17, 

1898. In 65 readings taken between 
am <o 1227 and 10,289 feet above the sea, the 

TRIPOD CAMERAS, SURVEYING CAMERAS, and very Small and | mean error ascertained by comparison 
Light POCKET CAMERAS for Travellers and Field Naturalists. with the Mercurial Barometer was never so much as 0°: of an inch. He 
says: “‘ Extraordinary results may be obtained from Watkin’s Mountain 
Aneroid i in observations made for altitude, and in determining differen:es of 


Speciality : : COMPLETE OUTFITS for Scientific Expedi-  \eve).” 
e—_—_—————— tions and Special Research. ‘It is beyond doubt a wonderful instrument,” &c. (Press). 

a It is made in Aluminium for lightness, in either 3-inch or 4}- 

Catsloques and Estimates + Lenses, Kinematographs, Lanterns, and all | inch sizes, with Sling Leather Case, and supplied at the follow- 

ree on application. Photographic Accessories and Materials. ing prices:—Scale to 5000 feet, £5 5s. To 10,000 feet, 


10s, T feet, £5 15s. T feet, £6. 
Newman & Guardia, Lia. orders wit be executed for this instrament lyin 


M+ rotation in which they are received. 


90 & 92 Shafi tesbury Avenue, London, W. Full particulars on application. 
OPPOSITE THE BRITISH MUSEUM. 


THACHER AY HOTEL 


(TEMPERANCB), 


GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 45. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE 
Also, amalgamated with, and under the same management, 


ESMOnD HOTEL 
(TEMPERANCB), 
MONTAGUE STREET, RUSSELL SQUARE. 


Tuis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception 
ally Feieg Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on hos 
elegraphic Address: ‘‘ TRUSLOVE, LONDON.’ Proprietor—J. TRUSLOVE. 


To SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, AND OTHERS. 


TWIN-LENS HAND CAMERAS ARE NECESSITIES. 


Tris 
TWIN-LENS 
The Smallest Twin-Lens Hand ly It measures only 5} by 6 by 6} in. and weighs 4lbs., 
Camera in the World. including three slides, two lenses, and shutter. 

It is made of the very finest mahogany, carefully covered in Morocco leather, and is fitted with a full-size 
finder and an ordinary focussing screen in addition, so that it is not only the most practical hand 
camera, but an equally useful stand ditto. There are three Double Dark Slides, of-excellent make and design, or a 
Changing Box, holding 12 plates or 20 films ; a pair of ‘‘ Black Band” Rapid Euryscope Lenses, working at //5°6; 
and a ‘Thornton: Pickard Shutter, with Time and Instantaneous movements and speed regulator, which can be 
removed at will. There is a strap for carrying the Camera round the neck when in use, so as to leave the hands at 


liberty. 
Costs £14 14s. inclusive supplied in 5 by 4 and plate sizes. 
SOLID LEATHER CASE, WITH LOCK, KEY AND HANDLE, 25s. EXTRA. 
FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 


THE STEREOSCOPIC COMPANY 
106 and 108 REGENT W., and E.c. CATALOGUE FREE. 


Printed by Ricnarp Cray anp Sons, ‘Lawarree, at7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London and published by MacMIiLaN 
anv Co., Lim:Txp, at St. Martin’s Street, London, W.C., and Tue MACMILLAN Company, 66 Fifth Avenue, New York.—TuHurspay, Jan. 18, 1900- 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


FEB 7 1900 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1578, VOL. 61] 


THURSDAY, JANUARY 25, 1900. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


NEWTON & CO’S _ 
LOOK-OUT TELESCOPE. 


Look-out Telescope, having a 3-in. Object-Glass, Body 
Tube of Brass, 34 feet long, fitted with Rack and Sliding 
Tubes for Adjustment, mounted Altazimuth with Metal Cradle 
and Bearings on Mahogany Stand, 5 feet high. The Terrestrial 
Eye-piece will show a church clock at 10 miles distance, and 
the Astronomical Eye-piece the Moon, Jupiter, Saturn’s Ring, 
and divide many of the Double Stars. £7 10s. 


CATALOGUE OF TELESCOPES ON APPLICATION. 
NEWTON & CO. 
OF TICTANS TO THE QUEEN AND GOVERNMENT, 
3 FLEET STREET, LONDON. 


MICROSCOPE 


THE 


“BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6", adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6:8:6 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 


[All Rights are Reserved. 


BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field,-and Improved Definition, 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 


PORTABILITY OF A POCKET LENS. 

‘* If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—Grant ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
| mologists, as it focuses about three times as far from.the object as the 
| Coddington Lenses. This allows opaque objects to-be examined easily. 
| The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and ted in Tortoiseshell Frames. 
Price of the Platyscopic Lens, ted in Tortoiseshell, magnifying either 
10, 15, 20, 0 30 diameters, each power, 158. 

In nickelised German Silver, each power, 17s. 6d. 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI & ZAMBRA’S 


LONG RANGE BINOCULARS AND TELESCOPES 


FOR MILITARY PURPOSES. 
ILLUSTRATED PRICE LISTS FREE BY POST TO 
ALL PARTS OF THE WORLD. 
SPECIAL TERMS TO YEOMANRY TROOPS AND VOLUNTEER 
CORPS REQUIRING SEVERAL GLASSES. 


THE 
** READY-FOCUS ” 
BINOCULAR. 


.. A great, 
, improvement over the ordinary system 
of Focussing. 
—— Invaluable in watching moving 
objects. 


NEGRETTI & ZAMBRA, 


ScientTiric INSTRUMENT MAKERS TO THE QUEEN, 
88 HOLBORN VIADUCT, E.C. 
BrancuEs: 45 CORNHILL; 122 REGENT STREET. 
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THE DAVY-FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 


DIRECTORS : 


The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 


Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


this Laboratory was founded by Dr. Ludwig Mond, F.R.S., as a 


Memorial of Davy and Faraday, for the purpose of promoting, by original 
research, the development and extension of Chemical and Physical Science. 

The Laboratory is open free of charge to Workers of either sex, and any 
nationality, prosecuting individual investigations ; and the extensive collec- 
tion of Physico-Chemical Apparatus presented by the Founder is available 
for their use, together with such materials, chemicals, electricity, &c., as 
the Directors may authorise. 

_Assistants and a trained mechanician are attached to the Laboratory to 
aid Workers in the prosecution of their researches. 

All persons desiring to be admitted as Workers must send evidence of 
scientific training, qualification, and previous experience in original 
cesearch, along with a statement of the nature of the investigation they 
propose to undertake. 

Michaelmas Term.—Monday, October 2, to Saturday, December 16. 
Lent Term.—Monday, January 8, to Saturday, Apri! 7. 
Easter Term.—Monday, April 30, to Saturday, July 28. 

Forms of Application can be had from the Assistant SECRETARY, 

Royal Institution, Albemarle Street, W. 


UNIVERSITY OF WALES. 
MATRICULATION EXAMINATION, 1900. 
The University Court will shortly appoint MATRICULATION EX- 
AMINERS as follows :— 
Subjects. 


English Language and the 
History of England and \ 


Present Examiners. 


*Professor J. W. Hales, M.A. 
Professor J. K. Laughton, M.A. 


Wales J 

Mathematics ...  *™R.B. Hayward, F.R.S. 
so Major P. A. McMahon, R,A., F.R.S. 

Latin ... pan E. S. Shuckburgh, M.A. 

 *™Professor E. A. Sonnenschein, M.A. 
Greek ... *R.D. Hicks, M.A. 
Welsh ... a es ‘ Professor John Rhys, M.A., LL.D 
French H. E. Berthon, B. és. L. 
German *Professor Kuno Meyer, Ph.1)., M.A. 
Dynamics... *Professor G. M. Minchin, M.A., F.R.S, 
Chemistry... exe  *H. F. Morley, D.Sc., M.A. 
Botany te { J. Reynolds Green, D.Sc., 


The Examiners whose names are marked with a* have served for the full 
period of three years. 


Particulars will be given by the Recistrrar of the University, Brecon, tu 
whom applications must be sent on or before January 30th, rgoo. 
IVOR JAMES, 


Registrar of the University of Wales, Brecon. 
December, 1899. 


A Second Course of Four Popular and Instructive 


LECTURES TO YOUNG PEOPLE 


Will be Delivered under the auspices of the Parents’ National Educational 
Union, at the 
HORBURY ROOMS, NOTTING HILL GATE, W. 
(‘lwo minutes from Notting Hill Gate Station), 
On THURSDAYS, FEB. rst, 8th, 15th and 22nd, at 5.15 p.m., entitled 


‘*THE WONDERS OF CREATION,” 


By Mr. CECIL CARUS-WILSON, F.R.S.E., &c. 
Fully illustrated by specially selected Photographic Lantern Slides, &c. 


Tickets for the Course of Four Lectures :—Children, 4s. 6d. ; Adults, 
5s. 6¢. ; one free Ticket being presented to each Teacher with every ten 
Pupils. 

Full particulars and Tickets may be obtained from the Secretary of the 
P N.E.U., 28 Victoria Street, Weneminstet, S.W.; Mrs. Franklin, so 
Por hester Terrace, W.; Mrs. Whitaker-Thompson, 24 Argyll Road, 
Kensington, W.; or Miss Etta Nauen, 65 Clarendon Road, W. 


Doors open at 4.45. Carriages 6.15. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 
Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University o 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharm.iceutica} 
Examinations. 


EVENING CLASSES in all stages for Science and Ar 
Department Examinations. 

HIGHLY-EQUIPPED LABORATORIES, 
Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 
Prospectus free, Calendar 6d. (Post 8d.) on 

application to Secretary. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 


(UNDER THE AuspICces OF HER MAjestTy’s GOVERNMEN’1), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
Hospital SOCIETY. 

The next SESSION commences on MONDAY, JANUARY 155, 1000. 
A Travelling Scholarship of £300 will be offered to Students of the School. 

The Laboratories, Museum, Library, &c., are open daily. Lectures on 
Tropical Medicine, Tropical Hygiene and Surgery in the Tropics, are 
delivered during the Session. 

Clinical Instruction is given daily in the wards of the Hospitals. 

Special arrangements for Board will be made for those who may desire 
to reside on the premises. : 

For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. MicHE ttt, Esq., Seamen’s Hospital, Greenwich, S.E. 


ST. BARTHOLOMEW’S HOSPITAL 


AND COLLEGE. 


PRELIMINARY SCIENTIFIC CLASS. 
Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London are held throughout the year. 
Attendance on this Class counts as part of the Five Years’ Curriculum. 
Fee for the whole Course £21, or £18 18s. to Students of the Hospital : 
or single Subjects may be taken. 
For further particulars apply to the WARDEN oF THE COLLEGE, St. 
Bartholomew's Hospital, London, E.C. 
A Handbook forwarded on application. 


MATRICULATION, 
HOSPITAL SCHOLARSHIPS, &c. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 
The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: tin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. J. CHARLESTON, B.A, (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, W.C. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at avy hours 01 

times most convenient for worker, in CHEMISTRY, PHYSICS ani 

BACTERIOLOGY. Facilities for Commercial investigations are supplie:! 

Furnaces and powerful Electrical Currents can be used. j 

he Fees are at rate of £3 3s. for one month (five days a week, six hours 

aday). Apparatus supplied free. 

Private Laboratory, £4 14s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Apparatu-, 

and use of Accurate Balances and Standard General Instruments, also 

Furnaces, &c. 

9 Heathcote Street, erg Square, | R. C. T. EVANS, 
Gray's Inn Road, W.C. Director. 


ROYAL COLLEGE OF SCIENCE, 
DUBLIN. 


DEMONSTRATOR IN BOTANY required from February to June- 
Salary, £3 per week. Send copies of Testimonials to SECRETARY. 
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BARGAINS IN SCIENTIFIC BOOKS. 


GREENE, F.Z.S. (Dr. W. T.), BIRDS OF 
THE BRITISH EMPIRE. Many Illustrations, 8vo, 
Cloth (pub. 75. 6d.). 2s. 6d. 


GORE, F.RA.S., M.R.LA., &c. (J. E.), 
THE WORLDS OF SPACE: a Series of Popular 
Articles on Astronomical Subjects. Illustrations, Cr. 
8vo, Cloth (pub. 75. 6d.). 1s. 6d. 


Postage 4d. extra. 


H. J. GLAISHER, New, and Remainder Bookseller, 57 Wigmore Street, 
London, W. 


Catalogues Post Free on application. 


Fcap. 8vo, Cloth, 1s. net ; by Post, 1s. 2d. ° 


THE HUMAN FACE AS EXPRESSIVE OF 
CHARACTER AND DISPOSITION. 


By R. D. STOCKER, 
Author of ** A Concordance of Graphology and Physiognomy,” 
&e. 


The Illustrations include a Portrait of Miss ELLEN BEACH 
YAW. 
“ Interesting and suggestive. I have no hesitation in recommending the 


outcome of his researches to those of my readers who are interested in 
physiognomy.”—Lady’s Pictorial. 


H. J. GLAISHER, 57 Wigmore Street, London, W. ; 
and of all Booksellers. 


SOMERSET COUNTY EDUCATION 
COMMITTEE. 


The Somerset County Education Committee desires to appoint in 
succession to Mr. Muir, who has accepted another post, a COUNTY IN- 
STRUCTOR in AGRICULTURE, who must have a competent know- 
ledge, both practical and scientific, of Agriculture in general, and Dairy 
Farming in particular. Salary, £250 per annum, with reasonable travelling 
and out-of-pocket expenses, and a good house attached to the Experimental 
Farm. Applications must be sent not later than Monday, February 5, to 
the Director oF TECHNICAL INSTRUCTION, Weston-super-Mare, to 
whom further particulars can be obtained. 


The Governors of a PUBLIC SCHOOL 


pr me the services of an Dyenies Master, with sound knowledge 


undamentals, Drawing, Mechanics, Steam es and Workshop 
Experiexce. Full particulars from O’GorMAN 


Cozens-Harpy, 
66 Victoria Street, Westminster. 


Just Published. Price 1s. ; per Post, 1s. 4d. 
THE VICTORIA UNIVERSITY 
CALENDAR FOR THE YEAR 100. 


Manchester : 
J. E. CORNISH. 


Sale by Auction. 


PRELIMINARY NOTICE. 
TUESDAY AND WEDNESDAY, MARCH 27 anp 28. 
THE “SAMUEL STEVENS” COLLECTION. 


MR. J.C. STEVENS begs to announce that 


he has received instructions from the Executors to Sell by Auction, at 
his Great Rooms, 38 King Street, Covent Garden, on Tuesday and 
Wednesday, March 27 and 28, the well-known Collection of British 
Lepidoptera and Coleoptera, formed by the late SAMUEL STEVENS, 
Esq, the result of over sixty years collecting and breeding ; consistin 
Probably of over 100,000 specimens, and amongst them some wonderfu 
and exceptional varieties of a very large number of species, and a long 
° Series of many rare and extinct specics too numerous to mention. 
a view day prior, 10 till 4. Catalogue in preparation, and can be had on 
application. 


London : 
MACMILLAN & CO., LTD. 


JUST OUT. 
Demy 8vo, Uncut, Price 31s. 62. net, by post 32s. 


BRITISH DRAGONFLIES: 


Being an Exhaustive Treatise on our Native Odonata ; their 
Collection, Classification and Preservation. 


By W. J. LUCAS, B.A, F.E.S._ 


Very fully illustrated with 27 Plates illustrating 39 Species, 
exquisitely printed in Colour, and numerous Black and White 
Engravings. 


CRIES AND CALL NOTES OF WILD 


BIRDS. A Popular description of the notes employed by our 
commoner British birds in their songs and calls. [llastrated by musica 
notation. By C. A. WITCHELL. 1s., by post 1s. 2d. 


NATURALIST’S DIRECTORY for 1900. 


Sixth year of issue.. Invaluable to all Students and Collectors. 15. 6¢., 
by post 1s. 9d. 


PRACTICAL TAXIDERMY. A Manual 
of Instruction to the Amateur in Collecting, Preserving and Setting 
up Natural History Specimens of all kinds. By M. BROWNE, 
F.Z.S. 2nd Edition. 7s. 6d., by post 7s. 10d. 


BOOK OF BRITISH HAWK MOTHS. 


A Popular and Practical Manual for all Lepidopterists. Copiously- 
Illustrated from the Author's own exquisite drawings. By W. J - 
LUCAS, B.A. 3s. 6d., by post 3s. 9d. 


VIVARIUM. Snakes, Lizards, and other 
Reptiles, and How to Keep them in Confinement. By Rev. G. C. 
BATEMAN. Illustrated. 7s. 6d. net, by post 8s. 


Full Catalogue on Application. 
London: L. UPCOTT GILL, 170 Strand, W.C. 


Recently Published. 


INSECTS : Their Structure & Life. 


A PRIMER ON ENTOMOLOGY. 
By GEORGE H. CARPENTER, B.Sc.Lond. 


Cloth Gilt, 4s. 6d. net. 


Knowledge says: ‘‘ The beginner will here find an elementary account of 
the chief characteristics of insect life and habits which is altogether trust- 
worthy.” 

Science Gossip says: “‘ We can recommend Mr. Carpenter's little work as. 
one well worth perusal, and, one likely to be useful to its readers.” 


J. M. DENT & CO., 29 and 30 Bedford Street, W.C. 


EVERETT & CO., 
MECHANICAL ENGINEERS AND 
ELECTRICIANS, 


22 CHARTERHOUSE SQUARE, E.C. 

Makers of High-Grade Physical and Electrical Apparatus. 
Apparatus designed and made for Laboratories and Research Work. 
ALL KINDS OF EXPERIMENTAL WORK. 
Hicu-CLass WorRKMANSHIP AND AccuRACY A SPECIALITY. 
MODELS DEsIGNED, 

REPAIRS OF EVERY DESCRIPTION. 


PHGENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 

LOSSES PAID OVER £22,000,000. 
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X- RAY & — TELEGRAPHY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on y, 


See “Notes” 45 supplied by us to H.M. Government and the leading 
in NATURE Hospitals and X-Ray Workers throughout the World. 
Sept ;. 4 1899 We are the actual Manufact' and Guarantee 
. 14, 1899. 


every Coil against breaking down. 


Catt or Write For our New I tiustratep List, wits 
TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON How 
TO WORK. Post FREE TO READERS oF “* NATURE.” 


HARRY W. COX, Ltd, 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 


MOORE’S HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE ‘PRINCIPLE OF 
ARCHIMEDES” AND SPECIFIC GRAVITY. 


A is a delicate spring balance founety graduated to 


with the apparatus. 

C is a glass vessel with fixed mark etched in glass, up 
to which water, or other liquid, is placed. The 
vessel is provided with draw-off cock. 


FREDK. JACKSON & Co, 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street, 


read Grams, and is capable of being d or raised 
A B 4 pa ne tore of various metals supplied LA BORATORY FUR N IS H ERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Sole Makers of this Apparatus— 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY, E.C. 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 


Apparatus for estimation of sulphur in spent oxide. 


and Importers of Chemical and Scientific | P lain and Stoppered Bottles, 
1 Milligram, 1s. 6d. per doz. of Apparatus, with List 
SEND FOR COMPLETE ILLUSTRATED emioals, free on application 


CATALOGUE. 
| Telephone Number—2038. 


“ OPTIMUS ” CANTILEVER ENLARGER. | “0 OPTIMUS MACIG LANTERNS DRAWING 


This already popular model Each Lantern is efficient for Exhibitions. 
is finished in a very superior The Lens gives ~~ definition, being a 
and practical style. The lamp superior Achromatic Photographic Combin- 
a. > brilliant and even light. | ation, with Rack and Pinion, compound Con- 
* | denser of 4-in. diameter. Each has 3-wick 
The optical system is through- | nee Lamp, and is Complete in box. 
out the best. Zhe Lens will  (4-wick Lamp, 2s. extra.) 
be found to give a very fiat 
field and good marginal defini- 
tion. 


Incandescent Gas, 
7s. 6d. extra. 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s, 


* Suirep For Pocket 
Camera NEGATIVES. 


Diam. of Condenser sin. 8in. roin. Mahogany outside Body, lined ‘with metal, making 
Price,no Front Lens... 62/- 7o/- r10/- 200/- 


a 
thoroughly practical instrument, and really good value we £2 120 
Extra for Front Lens ... 27/- 27/- 
$x 34 


Covering Plates ... ax = ox a 3/ 8} ae. Russian Iron Body, Brass Sliding Tubes (Educational)... ««. 3 30 
Catalogue POST FREE. do. (College) 


PERKEN, SON & LONDON. 
HARVEY & PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN) 
HAVE FOR DISPOSAL A NUMBER OF 


NICOL PRISMS AND TOURMALINES Of various Sizes. 
PROJECTION POLARISCOPES of various Sizes in Stock, with large Nicol Prisms :— 


STUDENTS’ SPECTROMETERS.—P. O. Bridge Sets, for Schools.—Induction Coils.—Wimshurst Machines.— 
X-Ray Apparatus.—Optical Banks, &c., &c 


Hi. & P. are the actual Manufacturers of the above. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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LONGMANS SCIENTIFIC BOOKS. 


JUST PUBLISHED. 8vo, 153. net. 


THE KINETIC THEORY OF GASES. 


ELEMENTARY TREATISE, WITH MATHEMATICAL APPENDICES. 


By Dr. OSKAR EMIL MEYER, 


Protessor of Physics at the University of Breslau. Second Revised Edition. Translated by ROBERT E. BAYNES, M.A., 
Student of Christ Church, Oxford, and Dr. Lee’s Reader in Physics. 


‘‘ There is no better book upon its subject, and English students owe a hearty welcome to a translation so thoroughly well 
done.” —Scotsman. 

‘* Without doubt the volume will find a place in the libraries of all who make physics and its allied subjects their study.” — 
Glasgow Herals, 


Complete in THREE VOLUMES, Half-Bound. Vol. I., with 236 Illustrations, 8vo, £2 2s. Vol. II., with 240 Illustrations, 
8vo, £2 2s. Vol. III., with 352 Illustrations, 8vo, £3 3s. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, BSc. (Vict.), Ph.D., D.Sc. (Dubl.), F.R.S., 


Professor of Chemistry in the Royal College of Science, London. Assisted by Eminent Contributors. 


THE PRINCIPLES OF CHEMISTRY. By D. Menpetterr. Translated from 


the Kussian (Sixth Edition) by GEORGE KAMENSKY, A.R.S.M. of the Imperial Mint, St. Petersburg ; and Edited by T. A. 
Lawson, B.Sc., Ph.D., Fellow of the Institute of Chemistry. With 96 Diagrams and Illustrations. 2 Vols., 8vo, 36s. 


A TEXT-BOOK OF INORGANIC CHEMISTRY. By G. S. Newrn, F.I.C., 


.S., Demonstrator in the Royal College of Science, London ; Assistant Examiner in Chemistry, Science and Art Depart- 
ment. Fifth Edition, -With 146 Illustrations. Crown 8vo, 6s. 6d. 


CHEMICAL ANALYSIS, QUANTITATIVE AND QUALITATIVE. ByG.S. 
NEWTH, F.I.C., F.C.S., Demonstrator in the Royal College of Science, London; Assistant Examiner in Chemistry, 
Science and Art Department. With 100 Illustrations. Crown 8vo, 6s. 6d. 


GANOT’S ELEMENTARY TREATISE ON PHYSICS, EXPERIMENTAL 
AND APPLIED. Translated and Edited from Ganot's ‘‘ Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 
FIFTEENTH Epirion. Revised and Enlarged. With 9 Coloured Plates, 1057 Illustrations in the Text, and an Appendix 
of Problems, with Answers. Crown 8vo, 15s. 


GANOT’S NATURAL PHILOSOPHY FOR GENERAL READERS AND 


YOUNG PERSONS. Translated and Edited from Ganot’s ‘‘ Cours Elémentaire de Physique,” by E. ATKINSON, Ph.D., 
F.C.S. E1curuH Epirion. With 7 Plates, 624 Illustrations in the Text, and an Appendix of Questions. Crown 8vo, 
7s. 6d. 


A TEXT-BOOK OF PHYSICS. By W. Watson, B.Sc., Assistant Professor in 
Physics in the Royal College of Science, London ; Assistant Examiner in Physics, Science and Art Department. For use in 


Technical Schools, Advanced Science and Art Classes, Engineering Schools, Universities, &c., &c. ith 564 Illustrations. 
Large Crown 8vo, Ios. 6d. [Just published. 


ELECTRICAL ENGINEERING. For Electric Light Artisans and Students. 
(Embracing those branches prescribed in the Syllabus issued by the City and Guilds Technical Institute.) By W. SLINGO 
and R. BROOKER. ENLARGED AND REVISED EDITION. With 359 Illustrations. Crown 8vo, 12s. 


THE TESTING OF MATERIALS OF CONSTRUCTION. A Text-book for 
the Engineering Laboratory and a Collection of the Results of Experiment. By WILLIAM CAWTHORNE UNWIN, 
F.R.S., M.Inst.C.E., Hon. M.Inst.M.E., Professor of Engineering at the Central Technical College of the City and Guilds 
of — Institute. SECOND EDITION, REVISED AND ENLARGED. With 5 Plates and 188 Illustrations and Diagrams 
in the Text. 8vo, 16s. net. 


RIVINGTON’S COURSE OF BUILDING CONSTRUCTION. 


NOTES ON BUILDING CONSTRUCTION. Arranged to meet the Requirements 


- - ‘Syllabus of the Science and Art Department of,the Committee of Council on Education, South Kensington. 

Medium 8vo. 

Parr I, ELEMENTARY STAGE. With 552 Illustrations. | PARTIII. MATERIALS. Course for Honours. With 188 
10s. 6d. Illustrations. 21s. 


V. CALCULATIONS FOR BUILDIN 
Part IL ADVANCED SEADE. With | FOR BUILDS 


10s. 6d. trations. 15s. 


LONGMANS, GREEN, & CO., LONDON, NEW YORK, anp BOMBAY. 
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a and 6 for Benn} Discharges. 


ISENTHAL, POTZLER & CO., 
85 MORTIMER _STREET, LONDON, W. 


Pieiniind “ Hysrerests.” Telephone : 2099, GERRARD. CENTRAL DEPOT FOR 


DOUBLE BULB TUBES. RADIOGRAPHERS. 


Write for Lists, or better 
inspect our Installations. 


HIGHEST REFERENCES. 


EVERYTHING NOVEL AND 
ORIGINAL. 


SOLE AGENTS FOR SCOTLAND : 


Messrs. JAMES WHITE, 
Cambridge St., Glasgow. 


THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT 


Ltd., CAMBRIDGE. 


1900 PATTERN. 

This Instrument possesses the following great 
improvements over the old type of instruments :— 

(1) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
ment of the object. (4) A graduated arc for show- 
ing the thickness of the sections. (5) Catch for 
holding the object above the edge of the razor. 
(6) Improved method of fixing thecord. (7) Anew 
object holder. 


Price (including object holder), £26 O O 
Write for Pamphlet descriptive of the above 
instrument. 

Address all communications :— 


INSTRUMENT COMPANY, CAMBRIDGE. 


“NIVOC” SPECIALITIES. 
WORKS—BIRMINCHAM. 


DIAL RESISTANCE BOX, 20/-, 
Reads from *t ohm to 99°9 ohms, or from 
t ohm to 999 ohms as desired. 


teacher of practical physics should make himself acquainted.” 


(Late F. E. BECKER & CO.) 


BOYLE’S LAW APPARATUS, 465/-, 
SCHOOL WORLD (Dec. ’99) says :—‘‘ Messrs. W. and J. George, Ltd., have a large number of novelties with which the 


COMPLETE LABORATORY FURNISHERS AND MANUFACTURERS 
‘OF CHEMICAL, PHYSICAL, AND BACTERIOLOGICAL APPARATUS, anes 
INCLUDING THE CELEBRATED “‘NIVOC ” SPECIALITIES. 


ww. GEORGE, ‘0... 33-37 HATTON WALL, LONDON. 
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DINES’ PATENT PRESSURE PORT 


DINES S PATENT PRESSURE PORTABLE ANEMOMETER 
CASELLA. LONDON 


j For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. Dinzs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. - 

One scale of the instrument shows d#rectly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. .The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE - £3 10 0 


CASELLA. 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
~=147 HOLBORN BARS, LONDON, E.C, 


| CUSSONS, TECHNICAL GG. PYE & CO. 
WORKS, MANCHESTE'. Physical & Physiological Instrument Makers, 


See Exhibits ot the English “GRANTA” WORKS, 
London. MILL LANE, CAMBRIDGE 


(Late 30 ST. ANDREW’S STREET, CAMBRIDGE). 


: APPARATUS FOR CHEAP AND EFFICIENT APPARATUS FOR 
; S4 MECHANICS, ENGINEERING SCIENCE SCHOOLS A SPECIALITY. 


Ae AND BUILDING. 


Reliable Apparatus at low prices for teaching Mechanics, 
IIydrostatics, Heat, Optics, Magnetism, Physiology and 

CUSSONS’ NEW Electricity, as supplied to many of the leading Technical 
PATENT ATWOOD Institutes and Organised Science Schools. 


MACHINE. CATALOGUES ON APPLICATION AND CORRESPONDENCE 
INVITED. 


DRAWING. 


PHYSICAL APPARATUS (Owens College Set). a as 


NEW SCIENCE LANTERN. |; 


OBSERVATIONS ano - 


REYNOLDS & BRANSON, | IMPROVED 


me PorTABLE SCIENTIFIC INVESTIGATIONS 


DESIGN. 


Can be performed easily 
and quickly, and impor- 
tant facts and deductions 
neatly and legibly re- 
corded, with the aid of a 
Writing Machine. The 
one that will enable the 
Scientist to obtain the 


him the greatest satisfac- 
tion, is undoubtedly that 
y that T'Y PE- 


The Universal Science Lantern has been devised for the projection of Marvel of Mechanical 
experiments. In the short box in front of the lantern is a hinged mirror, . WRITER 
so placed that by the movement of a stud it may be introduced and placed Skill, e 
at an angle of 45 degrees with the parallel beam. The beam is thus sent 

upwards through a horizontal convergent lens, on which a slide or horizontal & 
piece of apparatus can be placed. Above this is the objective mounted o 
a brass pillar, and above the objective a prism or mirror (if the screen i! | For full particulars of this wonderful Instrument, send 
elevated above the lantern plain prisms are required for each beam), silvered H for Illustrated ‘‘E” Catalogue to 

on the outside so thet there is no double reflection. The mirror can be 


adjusted to any angle, and is intended to The YOST TYPEWRITER Co., Ltd., 


mately horizontal direction to the screen. 


projected in the usual way. 
he base-board is made to fcld so that the lantern can be packed into a 50 HOLBORN VIADUCT, 


box 18} x 8$ X 20} with all its accessories im situ. 
Price Complets, in Travelling Box, £9 0 0 Londen, B.C. 


REYNOLDS & BRANSON, LTp. | WEST END DEPOT :—303 Oxford Street. 
14 COMMERCIAL STREET, LEEDS. | 


- 
ANEMOMETER 
- 
| 
‘ora 
= 
= 
= 
| 
| 
| 
? 


cxl NATURE [JANUARY 25, 1¢00 


NOTICE. 


The attention of the readers of this Journal is called to the 


NATURE RE-ISSUE 


OF THE 


INTERNATIONAL SCIENTIFIC SERIES. 


EIGHTY-SIX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 


PUBLISHERS’ PRICE .. « £21 10 O 
BY INSTALMENT (1o-pav) ... £14 140 


FOR CASH ..... £13 10 O 


The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopaedia of Scientific Research. 
Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 


slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


This special offer is open only for a short time, and intending purchasers will do well therefore 
to send their orders without delay. 


For the benefit of those who do not feel disposed to buy the entire Series, it will be possible to 
secure half the Series, making 43 volumes, for £7 cash, or £7 7s. on the instalment system. 
The whole Series or half, as the case may be, will be sent on receipt of the first payment of One Guinea 
—the rest to be paid at the rate of £1 1s. per month. 


NOTE:—OFFER OPEN ONLY FOR A SHORT TIME. 
ORDER AT ONCE. 


fi A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’S STREET, W.C. 


A Pamphlet, giving titles, &e., of the Works in the Series, Specimen Pages, with Illustrations, of 
some of the Volumes, also Order Form, will be sent Post Free on application to 


C. WORSFOLD, ‘“‘ NATURE” Office, St. Martin’s Street, London, W.C. 


ORDER FOR™M. 
: j All cheques should be crossed and made payable to C. WORSFOLD, ‘“‘ NATURE” Office, St. Martin’s Street, W.C. 


I enclose One Guinea as first payment for ‘‘NATURE’S Re-issue of the International Scientific Series,” and I agree to 
i pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 
of the volumes, and my remaining payments on the corresponding day of each month following. 
. Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or 
otherwise. 


I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


4 


payments, in order to avoid the expense and delay in forwarding cash from abroad. 


; wh Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 


CAN 


Ja 
MICR 
and 
TELE 
and 
99 | 
CATA 
S 
~ 
‘Sy Cata 
Cata 
G 
St 
Micr 
OLA 
All 
Blo 
6" 
Imp 
Nes 
. 


JANUARY 25, 1900] 


NATURE 


exli 


CARL ZEISS, 


MANUFACTURER OF 
MICROSCOPES ; TELESCOPES (ASTRONOMICAL 
and TERRESTRIAL); PRISM FIELD GLASSES ; 
TELEMETERS ; PHOTOGRAPHIC OBJECTIVES ; 
and OPTICAL MEASURING INSTRUMENTS, 
including COMPARATORS, REFRACTOMETERS, 

BUTTER-REFRACTOMETERS, SPECTRO- 
METERS, dc. 


LONDON BRANCH: 


29 MARGARET ST., CAVENDISH SQUARE, W. 


Telegrams :—DIACTINIC, London. 
Cc ATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED. 


SPECTROSCOPES. 


GENERAL EXPERIMENTAL WORK. 
ABSORPTION WORK. 
CHEMICAL ANALYSIS. 
ULTRA-VIOLET WORK (with Complete Quartz Train) 
SPECTRAL PHOTOGRAPHY. 


ZEEMAN EFFECT OBSERVATIONS b 
MICHELSON’S ECHELON GRATING. 


MICROSCOPIC WORK. 
CAMERAS ADAPTED TO ANY ‘SPECTROSCOPE. 


Spectroscopes Designed for any purpese. 


Price List oF SPECTROSCOPES SENT ON APPLICATION. 


ADAM HILGER, 204 Stanhope St., London, N.W. 


T. TAMBLYN-WATTS, 
SCIENTIFIC APPARATUS MAKER. 


Catalogue of Electrical Apparatus and Materials, 6d. Post free. 


Catalogue of Balances and Weights, Agpneeive for the Study 
of Mechanics, d&c., 6d. Post free. 


GOLDIELANDS, SETTLE, YORKS. 


SECOND-HAND MICROSCOPES 


By SWIFT, WATSON, ace, BECK, ZEISS, LEITZ, &c. 
Prices from £2 108. to £4 
A Large Selection of Second-hand Powers and Fittings for all kinds of 
Microscopes. 


aid of 


Send for J New List. List. 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C, 


GLASS BLOWING. 


All kinds of Experimental Glass 
Blowing carried out for Scientific 
Men, Laboratories, &c. 


INVENTORS’ Incas we WORKED OUT A “AS PER PER INSTRUCTIONS. 


COSSOR, 


Hittorf’s Tube showing the 
67 Farringdon Road, E.C., resistance of the dark space. 


ALBERT EDWARD JAM RACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pot 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. _ 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


~~ these are the simplest of plants, there is probably no group of 
anisms which exceeds them in interest or importance. Their operations 
affect the welfare of any ber of the ty, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be 10s. for each volume, payable on 
delivery of the first number of the volume ; or arrangements may be made 
to supply only the agp a relating toa particular species, genus, or topic, 
ata plewe: Sows: y_ reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be caeeaient to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and 
thousands of pages in a host of journals and books. 

The names and addresses of subscribers, and coutuntions for prospectus 
may be sent to the undersigned. 


not scattered over 


The undersigned will be glad to hear from PRINTERS willing to give 
estimates for printing, and from PuBLISHERS willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSA 


4 Cowper Road, Acton, _— Ww 


WATKINS & DONCASTER, 


NATURALISTS, 
CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


~~ Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiority of Cabinets and 
Ap tus, references are perm rmitted to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
istory supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


olvox, Spirogyra, Desmids, Diatoms, Ameeba, Arce!la, Actinosphzrium 
Vertical, = Hydra, Floscularia, Step ‘os, Melicerta, and many 
other Specimens of Pond Life. Price - per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can alw: eh be supplied, either — 
or preserved by the best meth 

onium ; Hormiphora a; 
A Arenicola, Lanice, Terebella; "Balt 

Nebalia, Carcinus ; Pasa, 

Bugula, risia, Pedicellina, Holothuri 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists ae, to 

ical » Plymouth. THE DIRECTOR. 
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r month (second-hand, 10/6 pe per 
month) on the Three Years’ § stem. Lists free o 


5 25 per cent. a for Cash, or 14/6 : 
BORD S PIANOS C. STILES & CO., 40 & 42 Southampton ‘Row, London, W.C. 
PIANOS EXCHANGED. 


These » maeniiomn Pianos for Hire on the Three Years’ System as 
advantageous prices and terms. Lists and particulars free of 
BECHS i 7 I N PIAN 0S CHAS. STILES & CO., 40 & 42 Southampton Row, 
LONDON, w.c. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art a so om Indian and Colonial 
NOVELTIBS and RARE Guus and PRHCIOUS 
STONES. 


Mineral Speci for M; s, and Collectors, and all purposes. 
Rock Specimens and Microscepic Sections of Rocks and Minerals 
cut to order. 


NEW AND VALUABLE CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


_ New Caracocues anv Lists Free. 


MINERALS AND PRECIOUS STONES. 


Mr. HENSON has now on hand a Fine Series of i interesting Sapphires, 
also Topazes, Gold, and Barytes in Large Crystals of various Colours. 

Large and perfectly clear Rock Crystal Balls, precious Opal Cameos, 
Fluor Spar, Agate, Jasper, and other Stones cut for ornamental purposes. 


LESSONS GIVEN, 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


EsTABLISHED 1840. 


ESTABLISHED 1861, 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 


THE MOST PERFECT. 
No Suurtrer, therefore no Flickering. Superb Mechanism. 
The Moto-Phato Camera for taking the Pictures. Illustrated Lists, 2d. 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. Maven, Esq. ; t 
success. New Oxyhydrogen Microscope. nce Lanterns for’ lass 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic — Dr. H. Grart- 
TAN Guinness, Madame Apg.ina Patti, &c., &c. Patent 
Science Lanterns. The Universal Lantern 4-inch Cortdensers 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. 
Outfits in the World. Grandly Ill 

ravings, 6d. ; Postage, 3d. List of 300 ‘Sets; Science 

iews, &c , ostage ad. Pamphlets Free. ES 
SPEcIALIST, Brewster House, 82 Mortimer Road, Kingsland. N. 


MINERALS, ROCKS & FOSSILS. 


COLLECTIONS FOR STUDENTS. 

Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 45. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
RAEGER, B.A. 


Annual Subscription, on Post Free to any Address. 
Dublin: EASON ip Lrtp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Lid. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; 


Editorial 


communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO 


To ALL PLACES ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 


s. a. 

*Three Lines in Column o 2 6 

One Eighth Page, or Quarter Column o 18 6 

Quarter Page, or Half a Column . 115 © 

Half a Page, or a Column Se 

Whole Page 6 60 

* The first line being in honey ype is charged for as Two Lines 


Cheques ‘aa Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON W.c. 
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MACMILLAN & CO”S NEW BOOKS. 


JUST PUBLISHED. 


A MANUAL OF ZOOLOGY. 
By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.8c., F.R.S. 


With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 
SPECTATOR.—* The illustrations are excellent, one might almost say nearly perfect, and the volume generally needs no 
pr Ise, 


TEXT-BOOK OF PALASONTOLOGY. By Kart A. von Zirret, Professor of 

; Geology and Paleontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Paleontology in the Museum of Comparative Zoology at Harvard. With 1476 Woodcuts. Medium 8vo, 
255. net. [Ready on Tuesday. 
. This English Edition és revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 


THE PRINCIPLES OF MECHANICS PRESENTED IN A NEW FORM. 


By HEINRICH HERTZ, late Professor of Physics in the University of Bonn. With an Introduction by H. von 
HELMHOLTZ. Authorised English Translation by D. E. JONES, B.Sc., District Inspector under the Department of 
Science and Art, &c., and J. T. WALLEY, M.A. 8vo, tos. net. 


VOLUME III. (COMPLETING THE WORK) READY ON TUESDAY. 


DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Incits Patcrave. 
Vol. III. (completing the work). Medium 8vo, 21s. net. (Also Ready, Vols. I. and II., 21s. net each.) 


ECONOMIC REVIEW.—* The editor has certainly deserved well of the community ; he has produced a book which will 
be widely appreciated by all sorts and conditions of men, not only by the student of economics, but by the man of business and 
the ‘ordinary person,’ ”’ 

ECONOMIC JOURNAL.—** Its value is manifest : ample and trustworthy information, abundance of verified documents, 
bibliography of inappreciable value, it must be the vade mecum of him who wishes more knowledge.” 


NOTES ON SPORT AND TRAVEL. By Georce Hewry Kinostey, M.D. 
With a Memoir by his Daughter, MARY H. KINGSLEY. With Portrait. Extra Crown 8vo, 8s. 6d. net. 
DAILY NEWS.—‘‘It can be said without flattery that a book of reminiscences by one of the Kingsley brothers, with a 
memoir of the author by his daughter, of West African renown, cannot be otherwise than delightful.” 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Watker, D.Sc., 


h.D., Professor of Chemistry in University College, Dundee. 8vo, 10s. net. 


LANCET.—* The book is written in such a lucid way as to render its perusal: free from that irksomeness which is so often 
the student’s experience when confronted with theoretical considerations. The book should serve as an admirable introduction to 
more advanced works.” 


FEBRUARY NUMBER NOW READY. 


THE WORLD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
PRICE SIXPENCE. ANNUAL SUBSCRIPTION, Post FREE, EIGHT SHILLINGS NET. 
CONTENTS. 

The Parent and the Secondary School. A Practical Contribution to the Problem. By J. J. Findlay.—Set 
Books in French for the Oxford Local Examination in July, 1900. Set Books versus Unseen Translation. 
By Prof. Walter Rippmann, M.A.—Pioneers in Education. II.: Some Practical Views on Education of John Dury (in 
the age of Cromwell). By Prof. Foster Watson, M.A.—Leisure-hour Pursuits in Boarding Schools. By Frederick 
Andrews, B.A.—Noughts and Crosses. -(Illustrated.) By Prof. G. B. Mathews, M.A.—Experimental Chemistry. 
(Iilustrated.) I, : Chemical and Physical Change. Mixtures, Compounds and Elements. Indestructibility of Matter. By Prof. 
|. B. Coleman, A.R.C.S., F.1.C.—The Teaching of English in Public Schools. By Rev. G. C. Bell, MA—The 
Teaching of Botany in Schools. By Prof. L.C. Miall, F.R.S.—The Syllabus and Examinations in the 
Theory of Teaching, with suggestions for their Amendment. By Prof. James Welton, M.A.—Examination Paper in the 
Theory of Teaching.—Teachers’ Notes on English History, 1603-1715. IV.: The Commonwealth, 1649-1660. By C. S. 
Fearenside, M.A., and L. J. McNair, B.A.—Current Geographical Topics. The Boundary Changes of 1899 affecting Britain. By 
Dr, A. J. Herbertson, F.R.G.S.—The Resolutions of Recent Conferences.—lItems of Interest: General ; Scotch ; 
Welsh ; Irish ; Foreign ; Current History.—Floreat Etona—KEsto Perpetua. (Illustrated).—On the Geography of Europe. (Illus- 
trated).—Reviews of Recent School Books. (Illustrated).—London Matriculation, June, 1900. Monthly Test Papers, No. 2.— 
Junior Oxford Local Examination, July, 1900. Monthly Test Papers, No. 2.—Preliminary Oxford Local Examination, July, 1900. 
Monthly Test Papers, No. 2.—Correspondence: The Salléze Method of Teaching History. By Miss Dorothea Beale and Ethel 
M. Reilly. Apparatus for Determining ‘‘g.” By W. R. S. The Quantitative Shibboleth, By Dr. Bevan Lean, B.A.—A 
Teacher’s Library of Geography. By C. S. Fearenside, M.A., and Dr. Hugh Robert Mill. ‘‘ Origin of Brushwork” at the 


English Education Exhibition. “By Ebenezer Cooke.—Prize Competition. Result of No. 9. Competition No. 10.—Our Chess 
Column.—Calendar. 


. *,”* Also Ready, Volume I., containing Nos. I.-XII., January to December 1899, Demy 4to, 480 pp. Index. 
Price 7s. 6d. net. Cloth Cases for binding Vol. I. are also ready, price Is. net. 


MACMILLAN & CO., Limiten, LONDON. 
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HARRIS'S. ‘SPECIALITIES. —CATALOGUES. UPON APPLICATION. 


ooD 


, 8 tog feet 


PHILIP HARRIS & Co, Lro, 
a COMPLETE LABORATORY FURNISHERS, BIRMINGHAN. 
CROSSLEVY’S GAS ENGINES. 


HARRIS’S ORIGINAL PATTERN ATW 


& 

=. 

Se 

22 Vernier Microscope, i 
PQ6A, £2 28. 
= odei 
gs P HARRIS. 

Registered Differ- New Catheto- '*Complete Laboratory Furnishing. 

"to ential Thermo- meter, P87C, 

meter, 62874, 45 15. 6d. EsTiMATES FREE, 
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GREAT 
REDUCTION 
IN 
GAS 
CONSUMED, 


RECENTLY 


REMODELLED. 


CROSSLET BROS., z.TD., oPENSHAW, MANCHESTER. 
Ww ATSON’S MICROSCOPES ANDYD APPARATUS. 


ghee Total aperture, 1°30; aplanatic aperture exceeds 1°25 “Un- 
uae with either APOCHROMATIC or ACHRO- doubtedly the’ finest Gendonest obtainable for high- power 
MATIC OBJECTIVES, an adjustment being | Optical part only 
provided to the special lenses employed, for | ‘© etel mounted wit ris iaphragm and Set of toy £6 10 
altering the correction. There is no sacrifice of New fodel, 30 
efficiency, the performance being equal to the WATS SON'S “*ROYAL Objec MICROSCOPE. high-class 


most expensive Compensating or Huyghenian instru 

Oculars. wae SON’ MICROSCOPE. A highest-class instrument at 
Magnifying Powers— very erate 
BACTERIOLOGICAL “APPARATUS. MICROTOMES. Apparatus for 
eo a tem ELD BOTANY and FIELD GEOLOGY. METAMORPHOSES 

j ” snd DISSECTED PREPARATIONS. BOTANICAL and PHYSIO- 

PRICE, in Student's Size and Pattern, either For , 

power, 17/6 each. | Watson's New Supplemental List to Catalogue No. 2, Post Free 


| on application. 
Post F, | Watson's Catalogue(No. 3) is a Classified List representing a Stock of 
ost Free. 40,000 first-class Micro-Slides, Post free on application. 


a W. WATSON & SONS (Zséadlished 1837), Opticians to H.M. Government. 
313 HIGH HOLBORN, LONDON, W.C. New Branch Now Open: 16 Forrest Roap, EpinsurGcu. And at Street, Melbourne, 
Australia. Awarded 39 Gold and other Medals at the principal International Exhibitions of the World 


For Full Particulars see Supplemental List, 


i DALLMEYER'S TELE-PHOTO. LENSES & ATTACHMENTS 


“¥ Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 
se Indispensable to Geologists, Naturalists, and Architects. 
Price from £8 15s. 
— 


Prices and Particulars on application. Estimates and 
advice free. 


Stigmatie Lens fitted with Tele-Photo. Attachment J. H. DALLMEYER, Ltd 
: (These Attachments can be fitted to any good Lens. ) : 25 Newman ‘Street, Londen, W.. 


i ed by Richarp CLAY AND Sons, Lenwenen, at 7 & 8 Bread Serest Hill, Que Viewe Street, in the City of London and published MACMILLAN 
= Co., Lim:rep, at St. Martin’s Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, Jan. 25, 190% 
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“* To the solid ground 
Of Naluré trusts the mind which burthis for aye.” — Worvswort. 
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No. 1579, VOL. 61] 


THURSDAY, FEBRUARY 1, Igoo, 


[Price SIXPENCE. 


Registered as a mae. at the General Post Office.) 


WIRELESS TELEGRAPHY. 


The “APPS-NEWTON ” INDUCTION COILS have 
proved far superior to all others in telegraphing long distances 
without wires. 

They were used in the Government Experiments at Penarth | 
and Dover ; also by Signor Marconi and the Wireless Telegraph 
Company in telegraphing to and from the Goodwin Lightship, 
and across the Channel; at the British Association Meeting a: 
Dover for telegraphing to France ; and at the Naval Manceuvres, 
where a distance of sixty miles was covered, &c. 


After prolonged tests the ‘‘ Apps-Newton”’ Coils have been | 


adopted by the Wireless Telegraph Company, by. the War Office 
and by the Admiralty ; several have been sent to the Front in 
South Africa, and the ships of the. Channel Squadron: are now 
being fited with them. 


PRICES ON APPLICATION. 
SOLE MAKERS : 


NEWTON & CO., 


Scientific Instrument Makers to H.M. the Speen 
and the Government, 


3 FLEET STREET, LONDON, E.C. 


GRIFFIN’S NEW FORM OF APPARATUS 
For the ABSOLUTE 


EXPANSION OF SOLIDS 


(Weedon's Patent). 


— great merit in the design of this Apparatus is that.it is a purely 
Mechanical method,and does not depend at all upon Optical methods of 
eee tes so frequently are a difficulty in early Practical Physics 


) seed he measurement seduces, itseH to the readings of two Mic rometer 
ews, 


A DIRECT MECHANICAL METHOD, 
ABSOLUTE READINGS OBTAINED. 
SIMPLEST DESIGN. 
Write for. Particulars, and Specimen Curves obtained. 
SOLE MAKERS: 
JOHN J. GRIFFIN & SONS, P 
20-26 SARDINIA STREET, LONDON, W.C. 


[All Rights are Reserved 


THE PROGRESSIVE SCIENCE SERIES. 


READY NEXT WEEK. 


A BOOK OF WHALES. 


BY THE EDITOR OF THE SERIES,  _ 
F. BEDDARD, M.A,, F. R. Ss. 
With Forty Illustrations by SIDNEY BERRIDGE. 
Large 8vo, Cloth extra, fully Illustrated, 6s. 


The last Volume published was BACTERIA, 
by George Newman, M.D., F.R.S.E., D.P.H. 


A COMPLETE LIST OF THE ABOVE SERIES CAN BE 
OBTAINED Slaead FREE ON APPLICATION. 


MURRAY, ALBEMARLE STREET, 
NEGRETTI & ZAMBRA’S 


LONG RANCE BINOCULARS AND TELESCOPES 


FOR MILITARY PURPOSES. 


ILL PRICE LISTS FREE POST TO 
LL PARTS OF THE WORL 


. SPECIAL Teams TO YEOMANRY TROOPS AMD VOLUNTEER 
CORPS REQUIRING SEVERAL GLASSES. 


THE 
READY-FOCUS ” 
BINOCULAR. 


A great 
improvement over “he ordinary system 
of Focussing. 
Invaluable in watching moving 
objects. 


NEGRETTI. & ‘ZAMBRA, 


Scientiric InstRuMENT Makers TO THE QUEEN, 


88 HOLBORN VIADUCT, E.C. 
Brancues: 45 CORNHILL; 122 REGENT STREET. 
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A Course of Four Popular and Instructive 
LECTURES TO YOUNG PEOPLE 


Will be Delivered under the au-pices of the Parents’ National Educational 
nion, at the 


HAMPSTEAD CONSERVATOIRE, SWISS COTTAGE, N.W. 


(Two minutes frum Swiss Cottage Station), 
Gn MONDAYS, FEB. sth, r2th, roth and 26th, at 5 p.m., entitled 


” 
THE WONDERS OF CREATION, 

By Mr. CECIL CARUS-WILSON, F.R.S.E., &c. 
Fully illustrated by specially selected Photographic Lantern Slides, &c. 
The Chair will be taken by Rev. J. KirKMAN, M.A., Vicar of 
St. Stephen's. 

Tickets for the Course of Four Lectures :—Children, 4s. 6a. ; Adults, 
s. 6d. ; one free Ticket being presented to each Teacher with every ten 
upils. | 
Full particulars and Tickets may be obtained from the Secretary of the | 
P N.E.U., 28 Victoria Street, Westminster, S.W.; Mrs. C. Herbert Smith, 
10 Cannon Place, Hampstead ; Miss Case, Winkworth Hall, Brondesbury ; 
or Miss Etta Nauen, 65 Clarendon Road, W. 
Doors open at 4.30. Carriages 6 o'clock. 


ROYAL INSTITUTION OF © 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Prof. H. H. Turner, M.A., F.R.S., Savilian Professor of Astronomy 
in the University of Oxford, will, on Thursday next, February 8, at Three 
o'clock, begin a Course of Three Lectures on’‘‘ Modern Astronomy.” 
Subscription to this Course, Half-a-Guinea; to all the Courses in the 
Season, Two Guineas. 


ST. BARTHOLOMEW’S HOSPITAL 


AND COLLEGE. 


PRELIMINARY SCIENTIFIC CLASS. 

Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London are held throughout the year. 

Attendance on this Class counts as part of the Five Years’ Curriculum. 

Fee for the whole Course £21, or £18 18s. to Students of the Hospital ; 
or single Subjects may be taken. 

For further particulars apply to the WARDEN oF THE COLLEGE, St. 
Bartholomew's Hospital, London, E 

A Handbook forwarded on application. 


MATRICULATION, 
HOSPITAL SCHOLARSHIPS, &c. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, W.C. 


UERNMORE LONDON BRANCH at 

a 24 CHANCERY LANE, W.C. 
Tuition by JOHN GIBSON, M.A. (First Class, Camb.), and G, LOLY, B.A. 
(First Class, London), for all Public Examinations. Special Instruction 
in Scientific Agriculture for successful practical Agriculture and Forestry 
in the British Islands or the Colonies; also in try, Physics, 
Geology, Botany, &c. Practical Chemical and Physical Laboratories. 
The ‘‘State Correspondent” and Higher Examination De gives 
up-to-date particulars of all the leading C.S. and other Examinations. 
Price 2}d., post free. Prize of One Guinea for competition each month ; 
Special Prize of Pive Guineas each June and December. 


INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 


According to HANSEN'S Methods. 

Courses for Beginners, as well as for Advanced Students, in Physiology 
and Technology of Fermentations—Biological Analysis of Yeast. 

Manuals:—E. Chr. Hansen: ‘* Pract: Studies in Fermentation. 
London (Spon), 1896. Alfred Jorgensen: ‘‘ Micro-organisms and Ferment- 
ation.” London (F. W. Lyon), 1893. 

Pesticulars on to the Director, ALFRED JORGENSEN, 
The b h ° 


-$CIENCE EXAMINATIONS. 
For ee; and other UNIVERSITIES, the 


ONJOINT BOARD, &c. 


Well-equipped LABORATORIES, DAY AND EVENING. Personal 
cr Class Tuition. 


MUNICIPAL SCIENCE, ART AND 
TECHNICAL SCHOOLS, PLYMOUTH. 
WANTED, an ASSISTANT MASTER, mainly for Elementary 
Science Work. Must be qualified to give Manual Training in Wood and 
_ Work. Whitworth Scholar preferred. Salary, £100; rising to 
Further particulars from T. W. Byrtevp, Secretary. 
EAST LONDON TECHNICAL 
COLLEGE. 
. ASSISTANT DEMONSTRATOR is Required in the Day Physics 


tory. 4 ary. 475- 
Applications should be addressed to the TREASURER. 


CHEMIST and PHYSICIST, trained at a 


German Technical University, and late Assistant in Physical Depart. 
ment of same, seeks situation. Advertiser can undertake Construction 
of Instruments, also repair of Glass.—E. Porter, c/o NATURE Office. 


LETCHER & SONS (formerly Letcher Bros. 


SCIENTIFIC INSTRUMENT, MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 


BLOWPIPE CABINETS. SPECIALITY: SOGIETY OF ARTS SETS. 


A NEW STEREOSCOPIC BINOCULAR 
FIELD GLASS 
Of NEW FORM and CONSTRUCTION, 
(English Patents, Nos.. 5639 and 
7942, 1894.) 

Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 
always ready for use. 
= Prices: £6 to £8. 


For NAVAL MEN and DEERSTALKERS, &c. (we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight). Prices: Night, £10; Day, £11. 


illustrated Price List free. 


CARL ZEISS or 


29 MARGARET STREET, REGENT STREET, LONDON, W. 


JAS. SWIFT & SON, 
MANUFACTURING OPTICIANS. 


SOLELY APPOINTED TO THE A.M. Derr. 
War OFFICE, FOR THE SUPPLY 
or Microscopgs. 


Patent form of Student's Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 


in Case, from 
£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary’s, St. Bartholomew's, Guy's, 
Middlesex, London, and St. Thomas's. 


Seven Gold Medals awarded for excel- 
lence of manfacture. 


tals ae. 
gue on App 


81 TOTTENHAM COURT ROAD, W. 


COSSOR, 


Original Maker of ‘*X’? RAY TUBES in England. 
FOCUS TUBES giving finest possible definition. IMPROVED TUBE 


HOLDERS, with arrangement for securing wires to avoid perforation of tobe 
All kinds of ‘*X” Ray Apparatus, Mercury Pumps, Screens, Spar 


*R.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


Gaps, &c. Applications for Price Lists invited. 
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CAMPBELL (D. H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. Fully Illustrated. Medium 8vo. (Pub. rqs. net.) 4s, 

‘Dr. Campbell's book is clearly written, well illustrated, is provided 
with an accurate bibliography and a copious index, so that it will take its 
place at once as a standard classic, and will, we think, retain that position 
for no inconsiderable period.” —Gardener's Chronicle. 


BATESON (W.), MATERIAL FOR THE 
STUDY OF VARIATION, treated with especial regard to Discon- 
tinuity in the Origin of Species. By WILLIAM BATESON, M.A., 
oy St. John’s College, Cambridge. 8vo, Cloth. (Pub. ars. 
net.) 5s. 

‘* The whole work must be carefully read by every serious student ; and 
there can be no question of its great and permanent value as a contribution 
to our knowledge of a particular class of variations, and as a stimulus to 
further work in a department of knowledge which is too much neglected.” — 
Nature. 


HEADLEY (F. W.), THE STRUCTURE 
AND LIFE OF BIRDS. By F. W. HEADLEY, M.A., F.Z.S., 
Assistant Master in Haileybury College. With 78 Illustrations. 
Crown 8vo, Cloth. (Pub. 7s. 6d.) 1s, 6d. " 

“We know of no book, at any rate, no modern book, which covers A 
cisely the ground of Mr, Headley’s Manual ; it strengthens decidedly a 
weak point in Ornithological literature, and this fact, coupled with the ex- 
cellence of the illustrations, should ensure for it a wide circulation.” —/dzs. 


COUES (Prof. ELLIOTT), HANDBOOK 
OF FIELD AND GENERAL ORNITHOLOGY, a Manual of the 
Structure and Classification of Birds, with Instructions for Collecting 
and ae Specimens. Illustrated. Demy 8vo, Cloth. (Pub. 
108.) le 

The volume consists of two distinct parts :— Part I.—Field Ornithology 
contains the necessary Instructions for the Observation and Collection of 

Birds in the field, and for the Preparation and Preservation of Specimens 

for scientific study in the Cabinet. Part 11.—General Ornithology is a 

technical Treatise of the Classification, the Zoological Characters, and the 

Anatomical Structure. CHapTers.—Implements for Collecting and their 

Use—Dogs—Suggestions and Directions for Field-work—Hygiene of 

Collectorship—Registration and Labelling—Instruments—Materials and 

Fixtures—How to make a Bird-skin—Collection of Nests and Eggs e 

of a Collection— Definition of Birds—-Principles and Practice of Classifica- 

tion—Definitions and Descriptions of the Exterior Parts of Birds—An 

Introduction to the Anatomy of Birds. 

Postage 3d. extra on one, or 6d. on four. 
H. J. GLAISHER, New and pg Bookseller, 57 Wigmore Street, 
ndon, W. 
Catalogues Post Free on application. 


Friends. . 


Are the long-time users of the 


Smith Premier Typewriter, 


those who from experience have 'ear>t ‘ts ~erits, and 
who testify that its 
capacity for good ... 
work all the time is 
unequalled, and that 
repair bills are re- 
duced toe minimum. 


FoR 
ART 
CATALOGUE. 


The Smith Premier Typewriter Co., 
14 Gracechurch Street, London, E.C. 


BARGAINS IN SCIENTIFIC BOOKS. 


JUST OUT. 
Demy 8vo, Uncut, Price 318. 6d. net, by post 32s. 


BRITISH DRAGONFLIES: 


Being an Exhaustive Treatise on our Native Odonata ; their 
Collection, Classification and Preservation. 


By W. J. LUCAS, B.A,, F.E.S. 


Very fully illustrated with 27 Plates illustrating 39 Species, 
exquisitely printed in Colour, and numerous Black and White- 
Engravings. 


CRIES AND CALL NOTES OF WILD 


BIRDS. A Popular description of the notes employed by our 
commoner British birds in their songs and calls. Illastrated by musical 
notation. By C. A. WITCHELL. 1s., by post 1s. 2d. 


NATURALIST’S DIRECTORY for 1900. 


Sixth year of issue. Invaluable to all Students and Collectors. . 15. 6:., 
by post 1s. 9d. 


PRACTICAL. TAXIDERMY. A Manual 
of Instruction to the Amateur in Collecting, Preserving and Setting 
up Natural History Specimens of all kinds. By M. BROWNE, 
F.Z.S. 2nd Edition. 7s. 6d., by post 7s. 10d. 


BOOK OF BRITISH HAWK MOTHS. 


A Popular and Practical Manual for all Lepidopterists. Copiously 
Illustrated from the Author's own exquisite drawings. By’ W. J. 
LUCAS, B.A. 3s. 6d., by post 3s. gd. 


VIVARIUM. Snakes, Lizards, and other 
Reptiles, and How to Keep them in Confinement. By Rev. G. C. 
BATEMAN. Illustrated. 7s. 6d. net, by post 8s. 


Full Catalogue on Application. 
London: L. UPCOTT GILL, 170 Strand, W.C. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interestor importance. Their operations. 

ect the welfare Ca ber of the « ity, as also of the whole 
organic world. A full knowledge of them is essential in all questions. 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

‘The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be 1os. for each volume, payable on 


delivery of the first number of the volume ; or arrangements may be made 
to supply only the —— relating to a particular species, genus, or topic,. 
at a proportionately reduced rate. The first volume will be commenced 


next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals mt books. 

The names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


The undersigned will be glad to hear from Printers willing to give 
estimates for printing, and from PUBLISHERS willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 
4 Cowper Road, Acton, London, W. 


Just Published. Price 1s. ; per Post, 1s. 4d. 
THE VICTORIA UNIVERSITY 
CALENDAR FOR THE YEAR 1900. 


Manchester : 


London : 
MACMILLAN & CO., LTD. J. E. CORNISH. 
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NOW READY. 


LABORATORY NOTE BOOK 


FOR CHEMICAL STUDENTS. 
By VIVIAN B. LEWES 


PROFESSOR OF CHEMISTRY, ROYAL NAVAL COLLEGE, AND 
J. S. S. BRAME, 
ASSISTANT EXAMINER IN CHEMISTRY, SCIENCE AND 
ART DEPARTMENT. 
INTERLEAVED THROUGHOUT WITH WRITING PAPER. 
PRICE 4s. 


This book has been compiled on lines differing from those | 


followed with the majority of books on Practical Chemistry. 
It is generally admitted that the most valuable notes are those 
made by the student himself, and it is with this idea that the 
book has been prepared, a feature being the copious interleaving 
for the recording of results obtained, equations, &c. 
The book is divided into three parts :— 
I. General Manipulation. 
ties of Gases, &c. 
II. The Reactions of the Metallic and Acid Radicals in a 
concise form, together with Analytical Tables. 
III. Simple Quantitative Experiments (including a few 
Special Subjects for Naval Officers, Engineers, and 
Mining Student:). 


| 


The Note Book is designed to be a useful companion to most | 


of the ordinary text-books on the subject, whilst a student who 
has worked through the experiments described cannot fail to 
have a sound knowledge of elementary Practical Chemistry. It 
is essentially a book for the laboratory bench. 


The Preparation and Proper- NEW MODEL 


Medals and Highest Awards at all Great Exhibitions. 
NEW SERIES 


SCIENCE LANTERNS 


FOR SCHOOLS, 
COLLEGES, & PRIVATE 
EXHIBITIONS. 


PHOTOGRAPHIC LENSES 
AND CAMERAS. 
MICROSCOPES, 
TELESCOPES, FIELD 
GLASSES, &c., &c. 


PRISMATIC 
BINOCULAR GLASS. 


‘*The power and field of a Tele- 
scope in the compass of an Opera 


| Glass.” 


Combining Extreme Portability Magnification. 


THE DISCHARGE OF 


THROUGH GASES. 
By Professor J. J. THOMSON, F R.S. 
Crown 8vo, 4s. 6d. net. 


ARCHIBALD CONSTABLE & CO., 


2 WHITEHALL GARDENS, WESTMINSTER. 


On the ELECTRICAL CONDUCTIVITY. 


and MAGNETIC PERMEABILITY of various ALLOYS of TRON. 
By W. F. BARRETT, F.R.S.; W. BROWN, B.Sc.; R. A. HAD- 
FIELD, M.Inst.C.E. With 8 Plates. 4to. Price Four Shillings. 


On some NOVEL THERMO-ELECTRIC 


6 times 


with High Power, Perfect Me- 
chanical and 


BOND STREET, LONDON, 
| And 31 COCKSPUR STREET, CHARING CROSS, S.W. 


IMPROVED D’ARSONVAL 


GALVANOMETERS. 


PHENOMENA. By W. F. BARRETT, F.R.S., Professor of Ex- | 


perimental Physics in the Royal College of Science for [reland. 4to 
With t Plate. Price One Shilling. 


Being the SCIENTIFIC TRANSACTIONS of the ROYAL DUBLIN 


SOCIETY, Volume VII. Series II. Parts IV. and V. 


COLLEMBOLA FROM FRANZ-JOSEF 


LAND. 
(Collected by Mr. W. S. Bruce, 18,6-97.) 
PANTOPODA from the ARCTIC SEAS. 
(Dredged by Mr. W. S. Bruce, 1897-98.) 


By GEORGE H. CARPENTER, B.Sc. (London), Assistant 
Naturalist in the Science and Art Museum, Dublin. 


Being SCIENTIFIC PROCEEDINGS of the ROYAL DUBLIN 


SOCIETY, Vol. IX. (New Series), Part III , Nos. 16 & 17. Price Sixpence | 


complete. 


London: WILLIAMS & NORGATE, 14 Henrietta Street, W.C. 


THE SCIENTIFIC ROLL. 
AND MAGAZINE OF SYSTEMATIZED NOTES. 
METEOROLOGICAL SECTION. 


CLIMATE: GENERAL. 4s. 
CLIMATE: AQUEOUS VAPOUR. 6s. (Reprinting. 
CLIMATE: BARIC CONDITION. Present Subscripticn Price, 10s. 
The last No. is in Press. 
To be followed by 
CARBONIC ACID, CHEMICAL RAYS, &c., to WIND. 


O'DRISCOLL, LENNOX & CO., 10 and 12 Elephant Road, Elephant 
and Castle, London, S.E. 


PRICES SENSITIVE 
£10-0-0 
+ DEFLECTIVE, 
ZERO, 
or 


BALLISTIC 
WORK. 


£4-10-0 


LIBERAL DISCOUNTS. 


Write for Price List and Particulars of Potentiometers. 
Galvanometers, Electrical Thermometers, Exper'- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 


THRIPLANDS,” 
Laboratory { vensincTON } LONDON, W 
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W.GPYE &CO. 


Physical & Physiological Instrument Makers, 


“GRANTA” WORKS, 


MILL LANE, CAMBRIDGE 


(Late 30 ST. ANDREW'S STREET, CAMBRIDGE). 


CHEAP AND EFFICIENT APPARATUS FOR 
SCIENCE SCHOOLS A SPECIALITY. 


Reliable Apparatus at low prices for teaching Mechanics, 
Lydrostatics, Heat, Optics, Magnetism, Physiology and 
Electricity, as supplied to many of the leading Technical 
Institutes and Organised Science Schools. 


CATALOGUES ON APPLICATION AND CORRESPONDENCE 
_ INVITED. 


SCIENTIFIC GLASS BLOWERS, 


AND MANUFACTURERS OF 
CHEMICAL & PHYSICAL APPARATUS, 
X-Ray Tubes, Argon and Helium Spectrum Tubes, 

Special Apparatus for Research, Chemical 

Thermometers, &c., &c. 


(NEW 
GEISSLER 
TUBES. 


The Flowers ap- 
pearing in their 
Natural Colours 
under the 
Kathode Rays. 
PRICE £1:1:0 
AN ASSORTMENT KEPT IN STOCK. 


PRICE LISTS OF CHEWICAL’ 
APPARATUS ON APPLICATION. 


148 HIGH HOLBORN, 
LONDON, W.C. 


THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO., 


Ltd., CAMBRIDGE. 


NEW ROCKING MICROTOME. 
1900 PATTERN. 

This Instrument possesses the following great 
improvements over the old type of instruments :— 

(1) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
ment of the object. (4) A graduate« arc for show- 
ing the thickness of the sections. (5) Catch for 
holding th- object above the edge of the razor. 
(6) Improved method of fixing the cord. (7) Anew 
object holder. 

Price (including objet holder), £5 9 O 
Write for Pamphlet descriptive of the above 
/nstrument. 

Address all communications :— 


: INSTRUMENT COMPANY, CAMBRIDGE. 
For Photography, Uncurpassid fine tefinition. 


Coxe [ENses 


TAYLOR, TAYLOR, & HOBSON, 
Stoughton Street Works, Leicester; 
and 18 Berners Street, London, W. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Sgcrertary. 

LOSSES PAID OVER £22,000,090 


“PORTABLE 
EQUATORIAL 
MOUNTING 


or 3” or 34" 


TELESCOPES. 


ation Axis, Quick and Slow Motion, in 


Latitude Adjustment, Clamp for Declin- 
Right Ascension. 


EQUATORIAL MOUNTING with Divided Circles and Stand 
fitted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3 Telescope, £25. 


ILLUSTRATED CATALOGUE GRATIS. 


J. H. STEWARD 


OPTICIAN, 
406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 
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CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY 8S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN & CONNOP F.S. PEROWNE. 


A Cruise to GREECE, CONSTANTINOPLE, PALESTINE, 
and EGYPT. 


(Return Ticket to MARSEILLEs included. ) 


A FORTY-TWO DAYS’ CRUISE FOR £44. 2s. AND UPWARDS. 
s.¥. ARGONAUT. Tonnage, 3254 ; h.-p., 4000. 


£10 10s. and £13 13s. TOURS TO ROME. 
Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALI4N LAKES. 


Full particulars j Jrom the Secretary, § Endsleigh Gardens, 
Euston, London, N.W. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, and R. LLOYD 
PRAEGER, B.A 


Seeieen, s. Post Sen to any Address. 
Dublin MASON Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE MOST NUTRITIOUS. 


EPP S’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion, and | 
all Internal Complaints. 


CAN BE TAKEN) ‘BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE’ STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
China, s, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, S ta, Desmids, Diatoms, Ameeba, Arcella, Actinospharium, 
Vorticella, Stentor, H Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 


| pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, ophyllia Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus; Nerei:, 

odite, Arenicola, Lanice, Terebella ; Lepas, anus, Gammarv;. 

Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten: 
Bugula, & risia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salra 
(preserved), Scyllium, Raia, &c. 

For prices and more detailed z= capty to 

Biological Laboratory, Plymouth. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY, 
Edited by Ricuarp South, F.E.S., 


With the Assistance of 


Martin Jacosy, F.E.S. 

A., F.L.S., F.E.S. 
rR. D. SHarp, F. R. S., F.E.S., &. 

G. H. Verra.t, F.E.S. 

W. Warren, M.A., F.E.S. 

W. F. Kirey, F.E.S. 


Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 2864. Its contents deal 
chiefly with the home fauna, but there are frequent articlesand notes on 
matters of interest pertaining to the Entomology of various parts of the wor!d. 


Published on the first of each month. Price 6¢. Subscription, 6s. p:r 
annum post free to any country. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. Barrett, G. > Cuampion, F.Z.S., J. W. Doves, 
Ww. W. M.A., F. LS. - McLacuian, F.R.S., E. Saunpess, 
an 
Lorp a... M. A., LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free 

London: GURNEY & JACKSON Q . Van Voorst’s Successors), 
1 Paternoster ew. 


THE DIRECTOR. 


Rosert Apkn, F.E.S. 

. R. Biiups, F. E.S. H. Legcn, 
w. Lucas Distant, F.E.S., &c. 
Epwarp A. Firtcn, F.L.S., ES. 
F. W. Frouawk, F.E.S. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


Half-yearly 

Quarterly 
To ALL PLacgs ABROAD :— 

Yearly 

Half- ently 

Quarterly 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR 


*Three Lines in Column 
Per Line after 
One Eighth Page, or Quarter Column . 
Quarter Page, or Half a Column 
Half a Page, or a Column 
Whole Page . . 
* The first line being in heavy aa is dneaet for as Two Lines. 


and Orders payable to MACMILLAN & = 


OFFICE: ST. MARTIN’S STREET, LONDON, 
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EVERETT & CO., 


MECHANICAL ENGINEERS AND 
ELECTRICIANS, 


22 CHARTERHOUSE SQUARE, B.C. 

Makers of High-Grade Physical and Electrical Apparatus. 
Apparatus designed and made for Laboratories and Research Work. 
ALL KINDS OF EXPERIMENTAL WORK. 
Hicu-CLass WORKMANSHIP AND ACCURACY A SPECIALITY. 
Mopets DEsiGNED, &c. 

__ REPAIRS OF EVERY DESCRIPTION. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. | 


SPECIAL SHOW-ROOM FOR CABINETS. 


= Call or send for detailed Catalogue (66 pp.), Post free on 
application. 


Apparetes, references are to distinguished 


patrons, Museums, Colleges, &c. 
A LARGE STOCK ‘OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Naturs! 
istory supplied. 


36 STRAND, LONDON, W.C. 
(Five from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 
Carefully labelled and arranged in Boxes with Card Trays. 
50 Mi nerals, 12/6; moo do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 


joo Minerals in Cabinet, £4 45. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


| Demonstration. 


N.B.—For and of Cabinets and 
permi 


Cc. BAKER; 244 HIGH HOLBORN,.LONDON. 
The 
ECOND-HAND MICROSCOPES 


at -reduced prices :— 

Powell and Lealand No. . Stand and Apparatus. 

"Ross Binocular Complete. 
Swift, Beck, Zeiss, and others. 

Also several 
EQUATORIAL TELESCOPES 
by eminent makers. 
Lists on Application. 


TO SCIENCE LECTURERS. 
| HUGHES’ MOTO- PHOTOSCOPE FOR LIVING PICTURES. 


HE MOST PERFECT. 
No SHuTtTer, Bi no Flickering. Superb Mechanism. 


The Moto-Photo Camera for taking the Pictures. Illiustrated Lists,ad. 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpEn, Esq. ; J ~ 
success. New Oxybydrogen Microscope. nce Lanterns for 

Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 


| ran Guinness, Madame Apg.ina Patti, &c., &c. Patent Pam gos 
| S sence Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 


Portrait Combination front Lenses, 18s. 6d., Marvellous value. Scien e 

Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 

Uutfits in the World. eee Illustrated Catalogue, over 180 ito choice En- 
ravings, 6d. ; Postage, 3¢. List of 300 Lecture Sets — noGhES 
iews, &c, “6d.; ostage ad. Pamphlets Free. 

Rreweter Honee. Movtimer Road. Kingsland, 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


| As advised by Science and Art Directory, arranged by 


| JAMES R. GREGORY & CO., 


Mineralogists, &c., 
| To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
| NOVELTIES and RARE GEMS and PRECIOUS 
| STONES. 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic + of Rocks and Minerals 
cut to order. 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CATALOGUES AND Lists Frae. 


PIANOS 


stem. Lists free of 


25 per cent. Discount for Cash, or 14/6 _ month (second-hand, 10/6 per 
y 


month) on the Three Years’ 


C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 


PIANOS EXCHANGED. 


These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
BE CHS I E IN p IAN 0S CHAS. STILES & CO. 40 & =. Southampton Row, 
LONDON, 


“OPTIMUS ” CANTILEVER ENLARGER. 


Ineandesce This already popular model 
7s. 6d. = is finished in a very superior 


and practical style. The lamp 
gives a brilliant and even light. 
The optical system is through- 
out the best. Zhe Lens will 


and good marginal defini- 


tion. 


* Suirep ror Pocket? 

= CAMERA NEGATIVES. ‘ 

Diam. of Condenser | ... *4in. in. i in. in. 

Extra for Front Lens .... 27/- 27/- 63/- 63/- 

Covering Plates’... 34x 44x34 64x43 8} x sfin. 
Caialogue POST FREE. 


be found to give a very fiat | 


“OPTIMUS” MAGIC LANTERNS 


Each Lantern is efficient for Exhibitions. 
The Lens gives crisp definition, being a 
superior Achromatic Photographic Combin- 
ation, with Rack and Pinion, compound Con- 
denser of 4-in. diameter. Each has 3-wick 
ett Lamp, and is Complete in box. 
(4-wick Lamp, 2s. extra.) ‘ 


| Mahogany outside Body, Panelled Door, 

Brass Stages, and 3-draw Sliding ‘Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making a 
thoroughly practical instrument, and really good value ~~ £2120 


Russian Iron Body, Brass Sliding Tubes (Educational)... . 3 3 0 


99 HATTON GARDEN, LONDON 


HOLBORN CIRCUS, E.C. 


ris 
ry, 
| 
m, 
ix 
8 
n> 
a 
. 
1 
— 
q 
q 
‘ 
q 
‘ 


NATURE | FEBRUARY 1, 1G00 


N.&G. Cameras 8, 9 & 10 HATTON GARDEN, LONDON. 


In all sizes up to 7 X 5 in. : For Band ano. Cripod. | 


For Plates, Cut Films, or Film 
inS | 


in Spools. . TO THE 
A Series of for Werk, | WAR OFFICE, INDIA OFFICE, ADMIRALTY, 
embodying every New Advance in Photography. : IS SOLE MAKER OF THE 


’ Prices trom £13 to £50. 
Mave been in Constant Use for Eight Years in ell parts of the World. | 


| 
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NEW PATENT SPHYGMOMETER, 


| By Drs. Hitt.and BARNARD. It is of special construction and 

*N. & G.” CAMERA, | a simple and accurate arterial pressure gauge. Itis marvellously 

open, to show Fittings | sensitive, and consists of a metal tambour, the expansion of 

and Movements. | which is exhibited in a highly magnified form by means of an 

index or pointer which travels round a dial. The dial is 

TRIPOD CAMERAS, SURVEYING CAMERAS, and very Small and graduated in millimetres of mercury. The armlet, pump, and 

Light POCKET CAMERAS for Travellers and Ficld Naturalists. pressure gauge fit conveniently into a leather case when not in 

EU use. By means of this instrument the arterial pressure can be 

Speciality : COMPLETE OUTFITS for Scientific Expedi- | taken in manas rapidly, simply,and accurately as the temperature 


tions and Special Research. can be taken with the clinical thermometer. 
Catalozues and Estimates Lenses, Kinematographs, Lanterns, and all i t , 
free on application. + Photographic Acocasories and Matcrials. Price of Sp hygmome er, £5. 


Spare Bag and Tube, 5s. | 
IN ewman & Guar dia, Py to. Descriptive Pamphlet of Sphygmometer, with Hundreds of 


Experiments by various Doctors, now ready, sent Free ou 


90 & 92 Shaftesbury Avenue, London, W. Application. 
OPPOSITS THE BRITISH MUSKUM. 


THACHER AY HOTEL. 


(TEMPERANCE), 


GREAT RUSSELL STREET, LONDON. 


Tuis newly-erected and commodious Ilotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Dassenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. ‘Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘f THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 
Also, amalgamated with, and under the same management, 


ESMOnD HOTEL. 
(TEMPERANCB), 
MONTAGUE STREET, RUSSELL SQUARE. 


Tus Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exceptior- 


ally quiet, Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
Address: ‘* Lonpon.” Proprietor—J. TRUSLOVE. 


THE SCIENTIFIC MAN'S, NATURALIST'S, AND TRAVELLER'S CAMERA 
Stereoscopic Company’s BINOCULAR, | 


Because when ready to take 12 Pictures.it. weighs 19 ounces only. 


It is used like a Field Glass. Takes instantaneous and time exposures. Gives Pictures 7 in. by 5 in. 
when used with the simple printing and enlarging apparatus. Price £5 5s. only. Complete with enlarging 
apparatus, £10 10s. Also made in larger sizes. EE Lessons td’ Purchasers. 

From R. BOWDLER SHARPE, Esq., LL. D., Assistant Keeper, Zoological 
de arch 4, 18 
“* T have received the remainder of the proofs of my photographs, and I must say that I am delighted with 
them. I consider it one of the best day's work I ever-did when I bought one of your ‘ Binccular’ Cameras. 
The ease with which it is worked, and the excellent results obtained, make! it a most pleasurable accompani- 
ment of a sum ner's outing, and, in my case, go per cent. of my Norway photographs have come out beauti- 
fully, while even the sm ill reminder cannot be considered failures. I think this is a grand result, when you 
rem2mer that [ had little or no experience of photography, and had pnly time for an hour’s instruction in 
our rooms the day before I sailed, and, further, that I had to make my own dark rooms in. Norway in the 
t way I could. I am lonking forward to having much pleasure this summer from the faithful ‘ Binocular,’ 
and I have recommended it to all my friends.” 


THE STEREOSCOPIC COMPANY, 


106 and 108 REGENT STREET, W., and 64 CHEAPSIDE. E.C. CATALOGUES FREE. 


Printed by Richaxp Ci.ay anv Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London and published 


M LLAN 
anv Co., Lim:rep, at St. Martin’s Sireet, London, W C., and THe MacmiLtan Company, 66 Fifth Avenue, New York. ry 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“© To the solid ou 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1580, VOL. 61] THURSDAY, FEBRUARY §8, Ig00. [PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 


SCOUTING AND OUTPOST | 


TELESCOPE, 


AS SUPPLIED _ TO THE WAR DEPARTMENT FOR | 
THE OFFICERS AT THE FRONT. 


Engraved Real Size. 

AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 
| “* If you carry a small Platyscopic Pocket Lens = every observer of 


Magnifying 25diameters, 42/-. 
Also in “en. very light. Larger sizes ". to. Nature ought to do) '—GRanT ALLEN in Knowle 


¢ Platyscopic Lens is invaluable to botanists, Tailnusteaios, or ento- 
6, magnifying 35 diameters. _— ists, as it focuses about three times as far from the object as the 


FI E LD GL ASSES IN CS ASE H — Lenses. This allows comms objects to be examined easily. 
5 Lens of of pewes, magnifying 
x a “a bs respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
40/ 45/ 90/ 100/ field, is.the best adapted for general use. 
The Lenses are set in Ebonite Cells, a mounted i in Tortoiseshell Frames. 


N E Ww T oO N && Cc O., Price of the Platyscopic Lens, Tort magnifying either 


10, 15, 20, 30 each power, 15s. 


3 FLEET STREET, LONDON. In nickelised German Silver, each power, 17s, 6d. 


Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI & ZAMBRA’S 


LoNe RANGE BINOCULARS AND TELESCOPES 


FOR MILITARY PURPOSES. 


M CR COPE ILLUSTRA ‘TED PRICE LISTS FREE BY. POST TO 


THE ys SPECIAL TERMS TO YEOMANRY TROOPS. AND VOLUNTEER 
CORPS REQUIRING SEVERAL GLASSES 


THE 


” 
Microscope Stand No. 55, as READY-FOCUS. 
figured, with Iris Diaphragm, LY re _ BINOCULAR. 
and 1/6", adjusted to be in of. Focussing. 
about focus, and the whole in watching moving 
packed in. polished Mahogany . iD objects. 


Case, = 
£6:8:6 ss NEGRETTI & ZAMBRA, 
Scientiric INSTRUMENT MAKERS TO THE QUEEN, 
R. & J. BECK, Ltd.,| ss yoLBOoRN VIADUCT, E.C. 
68 CORNHILL, LONDON, E.C, Brancues : 45 CORNHILL; 122 REGENT STREET. 
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THE DAVY-FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 


DIRECTORS : 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
-D., F.R.S. 


Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. Ludwig Mond, F.R.S., as a 
Memorial of Davy and Faraday, for the purpose of promoting, b: original 
research, the development and extension of Chemical and Physical Science. 

The Laboratory is open free of charge to Workers of either sex, and any 
nationality, prosecuting individual investigations ; and the extensive collec- 
tion of Physico-Chemical Apparatus presented by the Founder is available 
for their use, together with such materials, chemicals, electricity, &c., as 
the Directors may authorise. 

Assistants and a trained mechanician are attached to the Laboratory to 
aid Workers in the prosecution of their researches. 

All persons desiring to be admitted as Workers must send evidence of 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. 

Michaelmas Term.—Monday, October 2, toSaturday, December 16. 
Lent Term.—Monday, January 8, to Saturday, Apri! 7. 
Easter Term.—Monday, April 30, to Saturday, July 28. 

Forms of Application can be had from the Assistant SECRETARY, 

Royal Institution, Albemarle Street, W. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


ASCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March _ 1900 

The Examination commences Tuesday, March 13 

Subjects : Chemistry or Biology, with Dismenners “Mechanics and Physics 
for all Candi and E yaaa for those who offer Biology. 

For full apply to W. Hatcuerr Jackson, Keble College, 
Oxford. 


GEOLOGICAL ‘SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
Society's Apartments, Burlington House, on FRIDAY, February 16, 
at Three o'clock. 

he Fellows and their Friends will Dine together at the Criterion 
Restaurant, Piccadilly Circus, at 7.30 p.m. Tickets to be obtained at the 
Society's Apartments. 


MATRICULATION, 
HOSPITAL SCHOLARSHIPS, &c. 


PREPARATION by CORRESPONDENCE = ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Roy: - Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Ps chology, Political Economy, &e. 

For Terms, &c., address Mr. J. CHARLESTON, B.A. ea and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at any hours or 
times most convenient for worker, in CHEMISTRY, PHYSICS and 
BACTERIOLOGY. Facilities for Commercial are supplied. 
Furnaces and powerful Electrical Currents can 

The Fees are at rate of £3 3s. for one month (five days a week, six hours 
aday). Apparatus supplied free. 

Private Laboratory, 14s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Apparatus, 
and use of Accurate Balances and Standard General Instruments, also 
Furnaces, &c. 

9 Heathcote Street, Mew Square, | R. C. T. EVANS, 

Gray’s Inn Road Director. 


FOR SALE.—The “Journal of the Che- 
mical Society” for the years 1888 to % 4 inclusive. Mostly bound. 
gy e offer refused.—Address, Leon, 60 Upper Berkeley 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University of 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 


EVENING CLASSES in all stages for Science and Art 
Department Examinations. 


HIGHLY-EQUIPPED LABORATORIES, 
Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 

Prospectus free, Calendar 6d. (Post 8d.) on 
application to Secretary. 


HANDSWORTH TECHNICAL 
SCHOOL, STAFFS. 


ASSISTANT MASTER, Wanted—Mechanical Engineering Subjects, 
and with ability to help in Elementary Chemistry and Physics if required ; 
teaching experience desirable. Salary, £125 per annum. 

Apply, with copies of testimonials, and stating age, not later than roth 
inst., to W. J. Harris, Honorary Secretary. 


MUNICIPAL SCIENCE, ART AND 
TECHNICAL SCHOOLS, PLYMOUTH. 


WANTED, an ASSISTANT MASTER, mainly for Elementary 
Science Work. Must be qualified to give Manual Training in Wood and 
— Work. Whitworth Scholar preferred. Salary, £100; rising to 

120. 

Further from T. W. Secretary. 


LETCHER & SONS (formerly Letcher Bros.) 


SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 


BLOWPIPE CABINETS. SPECIALITY : SOCIETY OF ARTS SETS. 


W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


“GRANTA” WORKS, 


MILL LANE, CAMBRIDGE 


(Late 30 ST. ANDREW’S STREET, CAMBRIDGE). 
CHEAP AND EFFICIENT APPARATUS FOR 
SCIENCE SCHOOLS A SPECIALITY. 


Reliable Apparatus at low prices for teaching Mechanics, 
Hydrostatics, Heat, Optics, Magnetism, Physiology and 
Electricity, as supplied to many of the leading Technical 
Institutes and Organised Science Schools. 


CATALOGUES ON APPLICATION AND CORRESPONDENCE 
INVITED. 


EVERETT & CO., 


MECHANICAL ENGINEERS AND 
ELECTRICIANS, 


22 CHARTERHOUSE SQUARE, B.C. 
Makers of High-Grade Physical and Electrical Apparatus. 
Apparatus designed and made for Laboratories and Research Wo-k. 
ALL KINDS OF EXPERIMENTAL WORK. 
Hicu-Ciass WoRKMANSHIP AND ACCURACY A SPECIALITY. 
MopELs DESIGNED, &c. 
REPAIRS OF EVERY DESCRIPTION. 
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BARGAINS IN SCIENTIFIC BOOKS. 


CAMPBELL (D.H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP.- 
BELL, Ph.D. Fully Illustrated. Medium 8vo. (Pub. 14S. net.) 45, 

‘Dr. Campbell's book is clearly written, well illustrated, is provided 
with an accurate bibliography and a copious index, so that it will take its 
place at once as a standard classic, and will, we think, retain that position 
for no inconsiderable period.’ "Gardener's Chronicle 


BATESON (W.), MATERIAL FOR THE 
STUDY OF VARIATION, treated with especial regard to Discon- 
tinvity in the Origin of Species. By WILLIAM BATESON, M.A., 
oy St. John’s College, Cambridge. 8vo, Cloth. (Pub. 2is. 
net.) 5s. 

‘* The whole work must be carefully read by every serious student ; and 
there can be no question of its great and permanent value as a contribution 
to our knowledge of a particular class o variations, and as a stimulus to 
further work i in a department of knowledge which is too much negiected.”— 
Natur: 


HEADLEY (F. W.), THE STRUCTURE 


AND LIFE OF BIRDS. By F. W. HEADLEY, M.A., F.Z.S., | 


Assistant Master in Haileybury College. With 78 Illustrations. 
Crown 8vo, Clo"h. (Pub. 7s.6¢) 1s. 6d. 

‘* We know of no book, at any rate, no modern book, which covers pre- 
cisely the ground of Mr. Headley’s Manual; it strengthens decidedly a 
weak point in Ornithological literature, and this fact, coupled with the ex- 
cellence of the illustrations, should ensure for it a wide circulation.” —/éis. 


COUES (Prof. ELLIOTT), HANDBOOK 


OF FIELD AND GENERAL ORNITHOLOGY, a Manual of the 
Structure and Classification of Birds, with Instructions for Collecting 
and Preserving Specimens. Illustrated. Demy 8vo, Cloth. (Pub. 
10s.) 2s. 6d. 

The volume consists of two distinct parts :—Part I.—Field Ornithology 


contains the necessary Instructions for the Observation and Collection of | 
Birds in the field, and for the Preparation and Preservation of Specimens | 
for scientific study in the Cabinet. Part 11.—General Ornithology is a | 


technical ‘Treatise of the Classification, the Zoological Characters, and the 


Anatomical Structure. Cuaprers.—Implements for Collecting and their | 


Use—Dogs—-Suggestions and Directions for Field-work—Hygiene of 
Collectorship—Registration and Labelling—Instruments—Materials and 
Fixtures—How to make a Bird-skin—Collection of Nests and Eggs—Care 
of a Collection - Definition of Birds—Principles and Practice of G 
tion—Definitions and Descriptions of the Exterior Parts of Birds—An 
Introduction to the Anatomy of Birds. 
Postage 3d. extra on one, or 6d. on four. 
H. J. GLAISHER, New and R 
London, W. 
Catalogues Post Free on application. 


THE SCIENTIFIC ROLL 


AND MAGAZINE OF SYSTEMATIZED NOTES. 
THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interestor importance. Their operations 
affect the welfare of every ber of the c ity, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants; and it is important in many industries, such as 
those dealing with milk. butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be 10s. for each volume, payable on 


delivery of the first number of the volume ; or arrangements may be made | 


to supply only the portions relating toa particular species, genus, or topic, 


at a proportionately reduced rate. The first volume will be commenced | 


next summer, and if sufficient subscribers support the work, the three 


volumes will be completed in three years. As all the matter will be | 


systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals and books. 

The names and addresses of subscribers, and 
may be sent to the undersigned 


PP 


ions for Pp us 


4 


The undersigned will be giad to hear from Printers willing to give 
estimates for printing, and from PUBLISHERS willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 


4 Cowper Road, Acton, London, Ww. 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, s.W. 
MODERAT RATES ABSOLUTE SECURITY 
LOSS SE 

PR ROME PAYMEN T O AIMS. 
FRANCIS B. MACDONAL!, Secrrrary. 


LOSSE® PAID OVER £22,000,090. 


lassifica- | 


» 57 Wigmore Street, 


JUST OUT. 


Demy 8vo, Uncut, Price 31s. 6d. net, by post 32s. 


BRITISH DRAGONFLIES: 


Being an Exhaustive Treatise on our Native Odonata ; their 
Collection, Classification and Preservation. 


By W. J. LUCAS, F.E.S. 


Very fully illustrated with 27 Plates illustrating 39 Species, 
exquisitely printed in Colour, and numerous Black and White 
Engravings. 


CRIES AND CALL NOTES OF WILD 


BIRDS. A Popular description of the notes employed by ouz 
commoner British birds in their songs and calls. Illastrated by musica} 
notation. By C. A. WITCHELL. 1s., by post ss. 2d. 


NATURALIST’S DIRECTORY for 1goo. 


Sixth year of issue. Invaluable to all Stud and Coll S. 15. 6d., 
by post 15. 9d. 


PRACTICAL TAXIDERMY. A Manual 
of Instruction to the Amateur in Collecting, Preserving and Setting 
up Natural History Specimens of all kinds. By M. BROWNE, 
F.Z.S. 2nd Edition. 7s. 6d., by post 7s. 10d. 


BOOK OF BRITISH HAWK MOTHS. 


A Popular and Practical Manual for all Lepidopterists. = oa 
Illustfated from the Author’s own exquisite drawings. By W. J. 
LUCAS, B.A. 35. 6d., by post 3s. 9d. 


VIVARIUM. Snakes, Lizards, and other 
Reptiles, and How to Keep them in Confinement. By Rev. G. C. 
BATEMAN. Illustrated. 7s. 6d. net, by post 8s. 


Full Catatogue on Application. 
London: L. UPCOTT GILL, 170 Strand, W.C. 


MR. EDWARD ARNOLD'S LIST. 


ELEMENTARY NATURAL PHILO- 


SOPHY. By ALFRED EARL, M A., Assistant Master at ‘lonbridge 
School. With numerous Illustrations and Diagrams. Cloth, 4s. 6d. 


A TEXT.BOOK OF PHYSICAL CHEM- 


ISTRY. By Dr. R. A. LEHFELDT, Professor of > a at the 
East London Technical College. Crown 8vo, Clcth, 7s. 


“MAGNETISM AND ELECTRICITY By 


J. PALEY YORKE, of the N. Polytechnic Institute. Crown 8vo, 3s. 6a. 
A’ MANUAL OF PHYSIOLOGY. 
LEONARD HILL, M.B., Lecturer in Physiology at the London Hos- 
pital Medical College. With numerous Illustrations and Diagrams. 6s. 
LECTURES ON THEORETICAL AND 
PHYSICAL CHEMISTRY. Part I. CHEMICAL DYNAMICS. 
By Dr. J. H. VAN 'T HOFF. Translated by Dr. R. A. LEHFELDT, 
Professor at the E. London Tech. Coll. One vol. Demy 8vo, 12s. net. 
STEAM BOILERS. By George Halliday. 
With numerous Diagrams and Illustrations. 400 pages. Crown 8vo, 5s. 
ELECTRICAL TRACTION. By Ernest 
WILSON, Wh.Sc., M.1.E.E., Professor of Electrical Engineering in 
the Siemens Laboratory, King’s Colle; Gi , London. Crown 8vo, Cloth, 5s. 
DAVIS’S PHYSICAL GEOGRAPHY. By 
WILLIAM M. DAVIS, Pr: fessor of oie Geography in Harvard 
University, assisted by WILLIAM H. SNY , Master in Science 
in Worcester Academy. 12mo., Cloth, 428 pee illustrated, 55. 6d. 
THE ELEMENTS OF EUCLID, Books 
1.-VI. By R. LACHLAN, Sc.D., formerly Fellow of Trinity College, 
Cambridge. With alternative Proofs, Not. s, Exercises, and a large 
collection of Riders and Problems. Crown 8v0, Cloth, 4s. 6d. 
THE ELEMENTS OF ALGEBRa. By 
R. LACHLAN, Sc.D., formerly Fellow of Trinity College, Cam-~- 
bridge. on. 8vo, Cloth, with or without Answers, 25. 6d. Answers 


separately, 
HABIT AND INSTINCT: a Study in 


Heredity. By C. LLOYD MORGAN, F.R.S. Principal of age wn 
baa Bristol, Author of “‘Animal Life and Intelligence,’”’ &c. Demy 


THE “CALCULUS FOR ENGINEERS. 
PERRY, F.R.S. Third Edition. Crown 8vo, 


London: EDWARD ARNOLD, 37 Bedford Street, Strand. 
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THE GEOGRAPHICAL JOURNAL. 
Price 2s. CONTENTS.—FEBRUARY. 

A Journey through Abyssinia to the Nile. By Herbert Weld Blundell. 

Hudson's Voyage to Spitzbergen in 1607. By Sir Martin Conway. 

New Light on some Mediaeval Maps. By C. Raymond Beazley, M.A. 

A Map of St. Kilda. By J. Norman Heathcote. 

The Mashonaland Railway Survey. 

Finland and its People. By Hugh Robert Mill, D.Sc. 

Mrs. Bishop's Travels in China. 

Journey to the Lakes Rakas-Tal and Manasarowar, in Western Tibet, 
undertaken in om 1848. By General Sir Richard Strachey, 


The Livingtone Exhibition. 
The Monthly Record. 
‘Obituary: General Tillo ; Paulitschke. 
Correspondence : The Régime of the Okavango River. Percy C. Reid. 
“Geographical Literature of the Month. 
Numerous Maps and Illustrations. 


EDWARD STANFORD, 26-27 Cockspur Street, Charing Cross, S.W. 


CARL ZEISS, 
OPTICAL WORKS, JENA. 
LONDON BRANCH : 


29 MARGARET ST., REGENT ST., W. 


NEW 


PHOTO-MICROGRAPHIC STAND 


With very wide body-tube specially 
designed for working with our MICRO- 
PLANARS. It is also fitted with a new 
Fine-Adjustment of great accuracy and 
possessing a very slow moveinent. 
These features render this Microscope 
pre-eminently suitable for Photo-micro- 
graphy with the highest and lowest powers, 
aos as well as for ordinary visual observations. 


DESCRIPTIVE PAMPHLET FREE ON APPLICATION. 


MOORE’S HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE “PRINCIPLE OF 
ARCHIMEDES” AND SPECIFIC GRAVITY. 


A is a delicate spring balance accurately graduated to 


read Grams, and is capable of being lowered or raised 
| A by the string shown. 
B is one of the set of cubes of various metals supplied 
with the apparatus. 
P C is a glass vessel with fixed mark etched in glass, up 
B 


to which water, or other liquid, is placed. The 
vessel is provided with draw-off cock. 


Sole Makers of this Apparatus— 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY, E.C. 


. Manufacturers and Importers of Chemical and Scientific 


ratus and Pure Chemicals. 


Ap) 
WEIGHTS a Speciality, 500 Milligrams to 
1 Milligram, rs. 6d. per doz. 


kK SEND FOR COMPLETE ILLUSTRATED 
CATALOGUE. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


@oods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—"‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


Apparatus for estimation of sulphur in spent oxide. 


J.& A. CHURCHILL, 
PUBLISHERS, 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., 
with the co-operation of ADAM SEDGWICK, M.A., 
F.R.S., and W. F. R. WELDON, M.A., F.R.S. 


Contents of No. 169 (February), with Eleven Plates, Price 1s. 


Contributions to the Embryology of the Marsupialia. Parts II. 
and III. By Jas. P. HILL, B.Sc. Edin., F.L.S., Demon- 
strator of Biology in the University of Sydney, New South 
Wales, 

Studies in the Retina : Rods and Cones in the Frog and in some 
other Amphibia. By H. M. BERNARD, M.A.Cantab. 
(from the Biological Laboratories of the Royal College of 
Science). 

On the Sensory Pit of the Crota/inae. By G. S. West, B.A., 
A.R.C.S., Student of St. John’s College, Cambridge. 

A Reinvestigation of the Early Stages of the Development of 
the Mouse. By J. W. JENKINSON, M.A. 

The Structure of the Rostellum in two New Species of Ly 
worm, from Apteryx. By W. BLAXLAND BENHAM, D.Sc., 
M.A., Professor of Biology in the University of Otago, 
New Zealand. 

The Habits and Early Development of Cerebratulus lactews 
(Verrill). A Contribution to Physiological Morphology. 
By Cuas. B. WILSON. 


NEW WORK ON ALGEBRA. 


ELEMENTARY ALGEBRA (TO QUAD- 
RATICS). By C. H. FRENCH, M.A., and G. OSBORN, MA., 
Mathematical Masters at the Leys School, Cambridge, formerly Scholars 
of Emmanuel Coilege, Cambridge. Crown 8yo, 38. 6d.; or with 
Answers, 45. 6d. 


A HANDBOOK OF PHYSICS AND 
CHEMISTRY, adapted to the Requi of the First Examination 
of the Conjoint Board of the Royal Colleges of ec Surgeons, 
and also for General Use. By HERBERT E. CORBIN, B.Sc. Lond., 
and ARCHIBALD M. STEWART, B.Sc.Lond. With 120 Illustra- 
tions, Crown 8vo, 6s. 6d. 


Professors CLOWES and COLEMAN’S 


ILLUSTRATED CHEMICAL HANDBOOKS 


For Colleges, Technical Institutes, Polytechnics, Organised 
Science Schools, and Schools generally, 


PRACTICAL Gupmueray and QUALITATIVE ANALYSIS. Seventh 

ition. &s. 6d. 

QUANTITATIVE ANALYSIS. Fourth Edition. ros. 

ELEMENTARY PRACTICAL CHEMISTRY and QUALITATIVE 
ANALYSIS, Second Edition. 3s. 6d. [Nearly ready. 

INTRODUCTION TO QUANTITATIVE ANALYSIS. 4s. 6d. 


A MANUAL of BOTANY. ByJ. Reynolds 
GREEN, Sc.D., F.R.S., Professor of Botany to the Pharmaceutical 
Society ; Examiner in Botany to the University of London and 
Victoria University. In Two Vols., with nearly 1200 Illustrations. 

Vol. I. MORPHOLOGY AND ANATOMY. Second Edition. 7s. 6d. 

Vol. Il. CLASSIFICATION AND PHYSLOLOGY. tos. 


PRACTICAL PHYSIOLOGY, including 
HISTOLOGY, CHEMICAL and EXPERIMENTAL PHYSI- 
OLOGY. By pe BURGH BIRCH, M.D., F.R.S.E., Professor of 
Physiology in the Yorkshire College of the Victoria University ; 
Additional Examiner in Edinburgh University. With 62 Illustrations, 
Crown 8vo, 6s. 6d. 


HUMAN NATURE, ITS PRINCIPLES 
AND THE PRINCIPLES OF PHYSIOGNOMY. (In Two Parts.) 
By PHYSICIST. Part I., 2s. Part II., 2s. 64. 


London: J. & A. CHURCHILL, 7 GREAT MARLBOROUGH Sr. 
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TO INTENDING SUBSCRIBERS. 


NOTICE MUST NOW BE GIVEN 


That ‘‘THE STANDARD’S” Remarkable Introductory Offer regardin 


The “LIBRARY of FAMOUS LITERATURE” 


MUST BE WITHDRAWN. 


Reapers of the preliminary announcements which the Standard made 
regarding its issue of the new Liprary or Famous LiTerATvre will recall 
the express conditions upon which the present offer was made. 

Instead of yom a very high price upon the first edition, with the 
intention of afterwards reducing this price from time to time, as has been 
the usual custom with publishers, the Standard announced that it would 
receive subscriptions in advance of the day of publication at the lowest 
price possible with the character and cost of the work. The result of this 
offer was an advance subscription for 3,000 sets before a single set could be 
delivered. Even after delivery was begun, the bindérs could hardly keep 


pace with the incoming subscriptions, so that now the orders for nearly 2,000 | 


sets still remain unfilled. So long as it was impossible to make immeuiate 
delivery of the books, the Standard has kept its offer open, and, under this 
arrangement, more than 7,000 sets of THe Lisrary have been subscribed 
for up to the present time. 


A large force is now at work binding up the last sets of the present 
edition, so that not only will all present subscribers soon be supplied, but 
the remaining sets of the edition will als» be ready for delivery at an early 
date. -It is in view of these circumstances that the Standard now an- 
nounces that its advance of publication offer must be withdrawn. The~ 

resent arrangement, whereby it is po-sible to obtain THE Liprary at about 
alt the regular price and the comp!'ete work, the entire twenty volumes, is sent 
to the subscriber all at one time, can remain open but a little while longer. 

The twenty volumes of Tue Lisrary, in its different styles of binding, 
may be seen at the Standard Office, or. at the establishment of Messrs. 
Chappell & Co., pianoforte urers,, 50 New Bond Street, or the 
Standard will send to any address, post paid, a large, handsomely illus- 
trated Prospectus of one hundred pages, giving a complete account of THE 
Lisrary, together with specimen pages, specimen illustrations, and the 


like. 
THIN 


WHAT OUR SUBSCRIBERS 


“ WORTH THEIR COST AS A GUIDE TO 
THE WORLD'S LITERATURE.” 


Glen Lyn., Parkstone, Dorset. 


“PLEASED BEYOND MEASURE.” 


““A BENEFIT UPON THE ENTIRE 
‘ENGLISH-SPEAKING RACE.” 


Although not fond of anthologies as a rule, 
I think Dr. Garnett and his collaborators have 
done splendidly. They appear to have packed 
into the twenty volumes as much good stuff as 
the space would contain, and their labours 
should prove uf great value to busy men like, 
myself. 

The illustrations, paper, type, and binding 
are all excellent, and volume is much 
lighter in weight—hence more convenient to | 
hold when reading—than I had expected. 

As every well-equipped Public Library will! 
contain complete editions of mo-t of the works 
from which extracts are given, your volumes 
ought to be worth their cost as a guide to the 
best literature of the world. 


Gayton House, Ashtead, Surrey. 

Dear Sirs,—Now that I have received my 
copies of **‘ Famous Literature,” I am beyond 
measure pleased with them. 

.It seems to me, however, that the public 
should by some means be better acquainted 
with the real nature of the publication. 

I find that comparatively few people know 
what a beautiful work it is, 

Yours very truly, 
(Signed) PAYNE JENNINGS. 


2 Mitre Court, Temple, E.C. 

I have already speut some very pleasant 
hours with my Lisrary or Famous Lirsra- 
TURE. J think the title an admirable one, and 
ope jee’ in every way. The work is 
indeed what it professes to be. I anticipated 
with pleasure many hours of leisure to be spent 
with THe Lisraky. Your earlier correspon- 
lents appear to me to have covered the entire 
field of praise, but if I am not too late to say 
so, I think ..neof its merits consists in supply- 
ing topics for family “‘ table-talk ’ (which are apt 
at times to be exhausted), and in this way te 
stimulate appetite for the best kind of literature, 
and therefore consider that Dr. Garnett and 


C. J. WHITTING. 
Chairman Boursemouth Public Library 


Committee. 
“AN ENDLESS SOURCE OF DELIGHT.” 
British Vice-Consulate, Spezia, Italy. 

I have pleasure in acknowledging the 
the receipt of the twenty volumes of THe 
INTERNATIONAL LipRaky OF Famous LiTErR- 
ATURE, which reached me a few days ago. I 
find them an endless source of delight, and am 
very glad I became a subscriber to such an ad- 
mirable work. J. H. TOWSEY. 


“A MOST INTERESTING AND VALUABLE 
ADDITION TO ONE’S LIBRARY.” 
Hatherlow, Raglan Road, Reigate. 

I have received THE Liprary oF FAmous 
LireRATURE, and heartily consratulate Dr. 
Garnett and his associates ‘on the signal suc- 
cess of their undertaking. ‘The selections are 
capital, and the whole makes a most interesting 
and valuable addition to one’s Library. 

This compilation will be especially useful to 
those who in these days of hard pressure and 
making of many books, find difficulty in using 
their leisure time to best advantage, and to 
such these twenty volumes will be invaluable, 
as nearly the whole ficld has been sampled, 
and it is doubtful whether there ever appeared 
a better introduction to the vast mass of 
ancient and modern literature. 


SYDNEY T. KLEIN, F.L.S., F.R.A.S 


‘‘THE IDEA CARRIED OUT WITH CON- 

SUMMATE ABILITY AND SUCCESS.” 

The Manse, Windermere. 

l am more than delighted with the volumes ; 
they are a treasure and a treasury ‘Ihe idea 
was a grand and ambitious one, and has been 
carried out with consummate ability and 
success. The contents have been chosen with 
discrimination and true literary discernment. 
The printing is excellent, the paper good, 
and the binding neat and strong. There is 
nothing like THe Lisrary in the market. 

(Rev. Dr.) WILLIAM ADAMSON. , 


SPECIAL INTRODUCTORY OFFER, 
(NOW ABOUT TO BE WITHDRAWN.) 

Those who -ubscribe now, in advance of publ.cation, may obtain the 
Complete Work, Twenty Volumes, AT A REDUCTION OF FIFTY 
PER CENT. fr.m the regular prices hereafter to prevail. ‘Ihe Library is 
not sold in parts or by single volumes, but only in complete sets. The 
entire Twenty Volumes w.ll be sent, ail at one time, upon a med 
payment of but HALF-A-GUINEA; further payment, aiter the '! wenty 
Volumes are in your home, to be at the rate of 9, 12, 15, or 21 shillings per 


HERE ARE THE TWENTY HANDSOME VOLUMES. 
Just as they appear in the Special Bookcase made to con- 
tain the Library, which is supplied to Subscr.bers at a 

Ww price. 


THE LIBRARY OF 
FAMOUS LITERATURE 


SHOWING THE HAND- 
SOME THREE QUARTER 
LEVANT MOROCCO 
BINDING IN THE _ 
SPECIAL BOOKCASE. ! ‘ 


month, according to the binding. 
A tasteful and convenient bookcase will be supplied to 
subscribers at a low price. 


his dj have conferred a benefit upon. 
the entire English-speaking race 
H. ANDERSON. 


WHAT THIS GREAT WORK IS. 


It is not easy to put in brief compass a de- 
scription ofa work that is in itselfa great library. 
* The splendid collection which Dr. Garnett 
has edited has all literature in its field—all 
races and all times. The Lisrary cr Famous 
LITERATUKE presents not merely the best of 
all the great authors that have ever lived, but 
likewise a panorama of life and letters from 
that dim, remote past when books first began to 
be made down to. ur own day. 

Here, in succession, is “the glory that was 
Greece and the grandeur that was Rome.” 
Here are the Middle Ages, lit by the flame of 
Dante’s genius and sweetened by Chaucer's 

tic gossip. Here the Renaissance sheds all 
its coruscating names—Shakespeare, S % 
Jonson, Sidney, Marlowe, Bacon ; while Cer- 
vantes bids chivalry adieu, and Montaigne 
gives laws to the modern gentleman. Here 
are the dandy essayists, diarists, and satirists 
of Queen Aune’s day; here the Jolnsonian 
thunder, and the ne A masters of the novel— 
Fielding, Smollet, Richardson, and Burney. 

he nineteenth century is the most richly 
represented of all periods. Wordsworth’s new 
worship of Nature, Lamb’s cosy wit, Shelley's 
wil melodies, and Bryon’s “ pageant of his 
bleeding heart” are here. Carlyle, Ruskin, 
Tennyson, Browning, Clough, Rossetti, Dar- 
win, Spencer, ewman, Isben, ‘Tolstoi, 
Turgenief, Hugo, and hundreds of writers 
who have contributed to the present revival 
of the novel are richly represented in THe 
LibRaRY 

Nor is mere wit despised, or humour neg- 
lected. Inthe Lisrar every mood finds nts 
response ; and in this vast collect.on the wis- 
dom of Piato and the piety of Pascal are 
harmonised with the wit of Sheridan and the 
fun of Mark Twain. 


INQUIRY FORM FOR THE 100-PAGE PROSPECTUS. 


If you do not wish to cut this slip out, carefully state that you saw this 
notice in Nature, otherwise the Prospectus cannot be sent. 
W. M. JACKSON, THE STANDARD, 
23 St. Bride Street, E.C. 


Having read in Nature your offer regarding the Liprary or Famous 
Lirerature I request that you send me your illustrated Prospectus. 


Name 


Add 
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CHARLES GRIFFIN & C0’S LIST. 


WORKS BY ?; R. AINSWORTH DAVIS, M.A., F.Z.S., 
Professor of B'olegy, University College, Aberystwyth. 


THE FLOWERING PLANT: FIRST 
PRINCIPLES OF BOTANY. Ry Prof J. R. AINSWORTH 
DAVIS, M.A., F.Z.S., University College, A stwyth. Very fully 
Illustrated. Tuirp Fpitrion. Revised and Enlarged. With an 
additional chapter on FERNS AND Mossks. 3s. 6d. [Just out. 

‘*It would be hard to find a text-book which would better guide the 
student to an ACCURATE KNOWLEDGE of modern discoveries in botany.”— 

Journal of Botany. 


AN ELEMENTARY TEXT-BOOK OF 
BIOLOGY. Seconp Epition. In Two Volumes. Sold separately. 
1.—VEGETABLE MORPHOLOGY AND PHYSIOLOGY. With 

Complete Index-Glossary and 128 Illustrations. 8s 64. 
Il.—ANIMAL MORPHOLOGY AND PHYSIOLOGY. With 
Complete Index-Glossary and 108 II'ustrations. 6d. 
“Certainly THE BEST ‘BIOLOGY’ with which we are acquainted.” — 
British Medical Journal. 


A ZOOLOGICAL POCKET - BOOK, or 
Synopsis of Animal Classification with Definitions of Phyla, Classes, 
and Orders, Remarks and Tables. By Dr. EMIL SELENKA. 
Authorised English Translation by Prof. ArnswortH Davis. Inter- 
leaved, Cloth limp, 4s. 


ACCURATE AND CLEAR.” —Lancet. 
By Prorgessor STIRLING, M.D., Sc.D. 


PRACTICAL PHYSIOLOGY (OUTLINES 


OF). Tuirp Epition. Crown 8vo, extra. With numerous IIlus- 
trations. 12s. 6d. 
Part I.—CHEMiCAL PHYSIOLOGY. 
Part Il.—EXPERIMENTAL PHYSIOLOGY. 
One of the BEST MANUALS the student can possess." — Lancet. 


PRACTICAL HISTOLOGY (OUTLINES 


OF). Seconp Epirion. Uniform with the above. Comprising a 
complete laboratory course, with numerous exercises. With 368 Illus- 
trations. 12s. 6d. 

“The volume proceeds from a MASTER in his craft. ConeIsELy 


Wruirten. — ADMIRABLY ILLUSTRATED, — useful, and reliable."—7he | 


| Sole Agents for Scotland : 


Lancet. 
Complete Catalogue Post Free on Application. 


London: CHARLES GRIFFIN & CO., Ltp., Exeter St., Strand, W.C. 


“NIVOC” SPECIALITIES. 
WORKS— BIRMINGHAM. 


ISENTHAL, POTZLER & CO. 


85 MORTIMER STREET, LONDON, W. 


Telegrams : ‘‘ HysTergsis.” Telephone : 2099, GERRARD, 


CENTRAL DEPOT For RADIOGRAPHERS. 


| MERCURY BREAK. | 


Write for Lists, or better inspect our Installations. £33 
HIGHEST REFERENCES. 
EVERYTHING NOVEL AMD ORIGINAL. 


Messrs. JAMES WHITE, 
Cambridge Street Glasgow. 


THESE INSTRUMENTS ARE SPECIALLY 
SUITED FOR WORKING TOGETHER. 


KEMPE’S CHARGING & DISCHARGING KEY, 
Improved Form with rubbing contacts, highly 
insulated, £3 15s. Highest quality and finish. 


**NIVOC” MOVING COIL GALVANOMET 
BALLISTIC, very sensitive. ‘To work 
Farad Condenser, £2 10s. 


STANDARD CONDENSER, } Micro- 
Farad, £2 12s. 6d. 
STANDARD CLARK CELL, 25s. ne: 


Ww. & JI. GEORGE, 33-37 HATTON WALL, LONDON. 


(Late F. E. BECKER & CO.) 
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For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. Digs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. - 

One scale of the instrument shows dérectly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE £3 10 0 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
compos.” 147 HOLBORN BARS, LONDON, E.C. +1064 Holborn.” 


THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO., 


Ltd., CAMBRIDGE. 


NEW ROCKING MICROTOME. 
1900 PATTERN. [PatTenrep.] 
_ This Instrument sses the following great 
improvements over the old type of instruments :— 
6) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
ment of the object. (4) A graduated arc for show- 
ing the thickness of the sections. (5) Catch for 
holding the object above the edge of the razor. 
(6) Sagvesed method of fixing the cord. (7) Anew 
object holder. 


Price (iacluding object holder), £65 O O 
Write for Pamphlet descriptive of the above 


Instrument. 


Address all communications :— 


INSTRUMENT COMPANY, CAMBRIDGE. 


E LANTERN. 


PORTABLE | Can be conveniently carried in the 4 
DESIGN | pocket, and, therefore, always 4% 
handy for making notes. 


Writes the moment it 
touches the paper. 


A Holder of the 


The Universal Science Lantern has been devised for the projection of | f A Pe id 
experiments. In the short box in front the a ensures absolute regu- 
so placed that by the movement of a stud it may be introduced and place: 
po * angle of bp degrees with the parallel beam. The beam is thus sent larity of working. 
upwards through a horizontal convergent lens, on which a slide or horizontal 
piece of apparatus can be placed. Above this is the ote poerene on 
brass pillar, and above the objective a prism or mirror (if the screen 1s e ‘ ° P 
pene above the lantern plain prisms are required for each beam), silyered Made in various ys one with Nibs to 
on the outside so thet there is no double reflection, The mirror can be | suit all hands. 
adjusted to any angle, and is intended to send the image in an approxi- “EB” PRICE LIST SENT POST FREE. 
mately horizontal direction to the screen. Slides can also be directly nn ts A amt 


goat ys to fold so that the lantern can be packed into a The YOST TYPEW RITER Co., Ltd., 
box 8h ioe Complete, in Travelling Box, £9 0 0 so HOLBORN VIADUCT, LONDON, E.C. 


REYNOLDS & BRANSON, LTD. WEST END DEPOT :-303 Oxford Street. 
14 COMMERCIAL STREET, LEEDS. 


INES’ PATENT PRESSURE PORTABLE ANEMOMETER & 
DINES PATENT PRESSURE PORTABLE ANEMOMETER = fi — | 
a 
i 
Ltd. 
= 
| 
| 


clx NATURE [Fesruary 8, 1900 


NOTICE. The attention of the readers of this Journal is called to the 
NATURE RE-ISSUE 


OF THE 


INTERNATIONAL SCIENTIFIC SERIES. 


: 


EIGHTY- 


SIX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 


PUBLISHERS’ PRICE ..... oe ai . £21 10 O 
BY INSTALMENT (to-pay) _... all . £14 14 0 


FOR,.'CASH ..... was £13 10 O 


The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopaedia of Scientific Research. 


Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 


slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


This special offer is open only for a short time, and intending purchasers will do well therefore 
to send their orders without delay. 

For the benefit of those who do not feel disposed to buy the entire Series, it will be possible to 
secure half the Series, making 42 volumes, for £7 cash, or £7 7s. on the instalment system. 


The whole Series or half, as the case may be, will be sent on receipt of the first paymens ehAne, Guinea 
—the rest to be paid atthe rate of £1 1s. per month. 


NOTE:-OFFER OPEN ONLY FOR A SHORT TIME. 
ORDER AT ONCE. 


A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’s STREET, W.C. 


A Pamphlet, giving titles, &e., of the Works in the Series, Specimen Pages, with Illustrations, of 
some of the Volumes, also Order Form, will be sent Post Free on application to 


C. WORSFOLD, ‘“‘ NATURE” Office, St. Martin’ s Street, London, w. Cc. 
o RDE R Fo R MM. 
Date.. «+1900. 


All cheques should be crossed and made payable to ©. WORSFOLD, ‘*‘ NATURE” Office, St. Martin's ‘Street, W.C. 

I enclose One Guinea as first payment for ‘‘NATURE’s Re-issue of the International Scientific Series,” and I agree to 
pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 
of the volumes, and my remaining payments on the corresponding day of each month following. 

. Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or 
otherwise. 


I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


Name.. 

Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 

payments, in order to avoid the expense and delay in forwarding cash from abroad. 
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X- “RAY & AETHERIC TELEGRAPHY APPARATUS 


See “ Notes” “ Notes” 
in NATURE 


OF 
Sept. 14, 1899. 


Or THE HIGHEST QUALITY anp FINISH OnEY, 


As supplied by us to H.M. Government and the 
Hospitals and X-Ray Workers throughout the World. 


We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 
Catt or Write For our New List, WITH 


TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPOM HOW . 
TO wWoRK. Post FREE TO READERS oF ‘“‘ NATURE.” 


HARRY W. COX, 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 


T. TAMBLYN-WATTS, 
SCIENTIFIC APPARATUS MAKER. 


Catalogue of Electrical Apparatus and Materials, 6d. Post free. 


Catalogue of Rafooese and Weights, Apparatus for the Study 
of Mechanics, dc., 6d. Post tree. 


‘SETTLE, YORKS. 


GLASS 


BLOWING 


GEISSLER TUBES IN BEAUTIFUL DESIGNS. 
TUBES containing specimens of Fluorescent and Phosphorescent 
Minerals, Salts, Rubies, &c. 
ILLUSTRALED TUBE contains Vanes which Fluoresce in three 
brilliant colours, ad revolve by means of Cathode Rays. 


CcCOSSOWR, 87 FARRINGDON ROAD, E.C. 


PRISMS, of light, medium, dense, or very dense flints, of 

guaranteed excellence. 

Nore.—As Mr. Hilger always keeps a large assortment of 
high quality Optical Glass in stock, he is able to supply 
Prisms of Glass suitable for any special purpose without 
delay. 

PRISMS of QUARTZ, or ICELAND SPAR, 
accurately cut to give single refraction at the angle of minimum 
‘deviation. Mr. Hilger has at present a large number of Iceland 

Spar Prisms in stock. 

| DIRECT VISION PRISMS of any size, ont of any 

desired dispersion possible. 

Right Angle Prisms, Speculum and Silvered Glass 

Mirrors, Plane Parallel Glass Plates, &c., &c. 


A. HILGER, 
204, Stanhope Street, Hampstead Road, London, ¥.W. 


“OPTIMUS ” CANTILEVER ENLARCER. 


This already popular model. 


any ge is finished in a very superior 
and practical style. The lamp 
gives a brilliant and even light. 
The optical system is through- 
out the best. The Lens will 
be found to give a very flat 


held and good marginal defini- 


tion. 


* Suirep ror Pocket 
Camera NEGATIVES. 
Diam. of Condenser... *4in. 
Price, no Front Lens 
Extra for Front Lens ... 27/- 
Covering Plates .. 34x 


Catalogue POST FREE. 


PERKEN. SON & CO.. 


63/- 
8} 


“OPTIMUS” MAGIC LANTERNS 


Each Lantern is efficient for Exhibitions. 
The Lens gives om. definition, being a 
superior Achromatic Photographic Combin- 
ation, with Rack and Pinion, compound Con- 
denser of 4-in. diameter. Each has 3-wick 
Reful, > + Lamp, and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making a 
thoroughly practical instrument, and really good value 


Russian Iron Body, Brass Sliding Tubes (Educational)... 
Do. do. (College) 


99 HATTON GARDEN, ~ LONDON 
s 


HARVEY 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN) 
HAYE FOR DISPOSAL A NUMBER OF 
NICOL PRISMS AND TOURMALINES Of various Sizes. 
PROJECTION POLARISCOPES' of various Sizes in Stock, with large Nicol Prisms :— 


STUDENTS’ SPECTROMETERS.—P. O. Bridge 


Sets, 


for Schools.—Induction Coils.—Wimshurst Machines, — 


X-Ray Apparatus.—Optical Banks, &c., &c. 
H. & P. are the actual Manufacturers of the above. 


§6 CHARING CROSS ROAD, 


LONDON W.C., 
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month) on the Three Years’ System. Lists free o 


C. STILES & CO., 40 & 42 Southampton Row, London, W.C 


BO RD’ S P| A NOS 25 per cent. Discount for Cash, or 14/6 per month (second- pea 10/6 |e: 


PIANOS EXCHANGED. 


These magnificent Pianos for Hire on the Three Years’ iis a) 
advantageous prices and terms. Lists and particulars tree o: 
SE CHS i is IN p IAN 0S CHAS. STILES & CO, 40 & =. Southampton Row, 
ONDON, 


ESTABLISHED 18651, 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane. London. 
INVESTED FUNDS 
£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free 
FRANCIS RAVENSCROFT, Manager. 


THE MOST NUTRITIOUS. 


EPPS S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology. botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrv., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 

London : 1: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


TO SCIENCE 
AUGHES’ MOTO-PHOTOSCOPE, FOR LIVING PICTURES. 


THE MOST PERFEC 
No SuHutrer, therefore no Flickering. Mechanisn . 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for’ lass 
D-monstration. Magnificent Results. Docwra Triple, Prize Medal, 
Hizhest Award. Supplied to the Royal Institution, Dr.H. Grat- 
TAN Guinness, Madame ApDELINA Patti, &c., &c. Patent 
S .ence Lanterns. The Universal Lantern 4-inch Condensers. 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kal sid Ch Lantern 
‘utfits in the World. Grandly Illustrated Catalogue, over 180 chuice En- 
zravings, 6d. - a e, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c. ‘ostage 2d. Pamphlets Free. Ww. C. HUGH KS, 
SPECIALIST, Fo es House, 82 Mortimer Road, Kingsland, N 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway's Ointment and Pills may be obtained of 
all Medicine Vendors. 


MACMILLAN & CO.’S 


TEXT-BOOK 


NEW BOOKS. 


OF 


By KARL A. VON ZITTEL, 
Professor of Geology and Paleontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 


Assistant in Palzontology in the Museum of Comparative Zoology at Harvard. With 1476 Woodcuts. 


Medium 8vo, 25s. net. 


*," This Englhsh Edition ts revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 


A MANUAL OF ZOOLOGY, 


By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL M.A., D.8c., F.R.S. 


FIELD.— 
book superior to that under notice. . 


With Three Hundred Illustrations. Crown &vo, 10s. ea. 


‘For those who require a manual to assist them in acquiring an accurate knowledge of zoology, we know of no 
. The illustrations are admirable. . 


We know of no work better fitted to fulfil the 


purpose for which it is designed than the one under notice. It is an admirable introductory text-book to scientific zoology.” 


No. 5, Vol. IX., NOVEMBER- DECEMBER, NOW READY. 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
pow. By EDWARD L. NICHOLS, ERNEST MERRITT, anp FREDERICK BEDELL. 
Price 3s. net. 


CONTENTS :—On the Freezing Points of Aqueous Solutions of Non-electrolytes. 


Determination of the E.M.F. of the Clark Cell. 


ation of the Magnetic Qualities of Building Brick. 


By E. H. Loomis.—An Absolute 


By Henry S. CarRHART and Karu E. GurHe.—The Resistance offered 
by Iron Wires to Alternating Currents. By ERNest MERRITT.—On a Theorem of Clebsch’s. 


By SAuREL.—An Investig- 


By O. A. GaGE and H. E, LAwrENCcE —Note.—New Books.—Index. 


MACMILLAN & CO., Limitrep, LONDON. 


NOUTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorialcommunications to the Edito? 
The telegraphic address of NaTURE is *‘ Puusis,” Lonpon. 


SUBSCRIPTIONS TO ‘* NATURE.” 


Ls. d. To att PLaces Asroap:— £ s. d. 


Yearly . ‘ 110 6 
Half-yearly . Half-yearly . O15 6 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


CHARGES FOR ENTS. 


s. 

* Three Lines in Column ° , ry Quarter Page, or Half 
Per after . © aColumn 
One Eighth Page, or Quarter Half a Page, or aColumn 3 5° 
Column . © 18 6' Whole Page » 


* The first line being in heavy type is charged for as Two Lines. 
OFFICE: ST, MARTIN’S STREET, LONDON, W.C. 
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MINERALS, FOSSILS, ROCKS. 
COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
SCOPIC PETROGRAPHICAL STUDY. 

(a) Collections of Thin Slices of all important Rock-forming Minerals, 
for the Demonstration of the occurrence of the same in the Rocks, ed 
according to F. Zirkel, ‘‘ Lehrbuch der — end ed., Leipzig, 
1293. Collection of 114, respectively, 60 Thin Slices. 

Price, in elegant Case, £7 ; respectively, £3 15s. 

(4 New Collection of properly mounted ‘Phin Slices of Rock-forming 
Minerals, arranged according to H. Rosenbusch, ‘‘ Microscopic Physio- 
graphy of Minerals,” 3rd. ed., Stuttgart, 1897. 

120 Thin Sections of 67 different Minerals in elegant Case £9 00 
5° ” ” 34 ” ” ” ” 3100 

(c) Collections of Thin Slices of Rocks, to which will be added a short 
printed description of all the Specimens and Slices, arranged according to 
H. Rosenbusch, ‘‘ Microscopic Physiography of Rocks,” 3rd. ed., Stutt- 
gart, 1896. 

Collection of ... __180 __250 Slices. 
Price, in elegant Case, £7 100 £1150 £1650 

THE NEW CATALOGUE OF MINERALS, METEORITES, &c. 

has just been published, and will be sent, Post free, on application, 


Dr. F. KRANTZ, 
BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE 
ESTABLISHED 1833. 


(Represented by, Messrs. HARRINGTON Bros,, Oliver’s Yard, 
53A City Road, London, E.C.; and Cork, Ireland.) 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
for detailed Catalogue (66 pp.), Post free on 
N.B.—For Exeellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Work 


CO-OPERATIVE WORLD TRAVEL 


Organised byJHENRY S. LUNN, M.D., F.R.G.S8., 
W. HOLDSWORTH LUNN & CONNOP F.S. PEROWNE. 


A Craise to GREECE, CONSTANTINOPLE, PALESTINE, 
and EGYPT. 


(Return Ticket to MARSEILLEs included.) ; 
A FORTY-TWO DAYS’ CRUISE FOR £44: 2s. AND UPWARDS. 
s.y. ARGONAUT. Tonnage, 3254 ; h.-p., 4000. 
£10 10s. and £13 13s. TOURS TO ROME. 
Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES..: 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


MINERALS, ROCKS, AND PRECIOUS STONES. 


Choice Minerals for Museums, Characteristic Examples for the Teacher, 
Student, or Prospector. 


LAPIDARIES’ WORK IN ALL BRANCHES. 
BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


ALBERT EDWARD JAMRAGCH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


with true natural surroundings. All Books and Publications on Natural 
istory supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 

Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-: 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 4s. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL. 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 


Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic pe taal of Rocks and Minerals 
cut to order. 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTatocues anv Lists Free, 


Impl ts of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, nice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, éinus ; Patella, Buccinum, Eiedone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scylliam, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymoutb. 


SECOND-HAND MICROSCOPES 


By SWIFT, WATSON, CROUCH, BECK, ZEISS, LEITZ, &c. 
Prices from £2 10s. to £45. 

A Large Selection of Second-hand Powers and Fittings for all kinds of 

Microscopes. 


THE DIRECTOR. 


Send. for New List. 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C. 
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HARRIS'S® UPON APPLICATION. 


ccurate and Reliable, 8 tog feet 


a 
< 
Za4 
PHARRIS &C2L" 
| BIRMINGHAM 
2 2 Reliable — p259A.. Resistance Box, Post 
roo grm. to 1 mgm. Agate Office, £6 ros. » New Mechanical 
Planes and Edges, 4775A- A 
Ss st. 
9s. 6d. Steel, Sr 4s. Stroud and Rendell Lantern, £¢. 
24 692Ga. 
= IPHIL ARRIS & Co. L 
irmingham. 
“3 p | | PeH O. TD., No. 10. 
<< 


COMPLETE LABORATORY FURNISHERS,#=BIRMINGHAM. 


WATSON’S NEVVZT MICROSCOPES AND APPARATUS. 
WATSON'’S Parachromatic OIL IMMERSION CONDENSER. 


WATSON'S HOLOSCOPIC EYEPIECES, for Total a; 1°30; aplanatic aperture t’25. Un- 

use with either APOCHROMATIC or ACHRO- doubt the finest ble for high-power 7 
MATIC OBJECTIVES, an adjustment being art only ... 

provided to the special lenses employed, for and Set w £6 10:0 
altering the correction. There is no sacrifice of i with ¢ fa. Ob jective, —— 1, 5 
efficiency, the performance being equal to the WATSON’S ‘*ROYAL” MICROSCOPE. A cow madd high-class 

e ing Hu 
WATSON'S. FRAM” _ MICROSCOPE. A highest-class instrument at 
Magnifying Powers— 

6 in. tube length, 5, 7, 10, and 14 diameters. BAGTERIOLOGICAL A APPARATUS. OLOGY. META MORPH HOSES 
10 in. ” 7, 10, 14,and 20 PREPARATIONS. BOTANICAL and PHYSIO- 


PRICE, in Student's Size and Pattern, either For Pesticulars of all the above, see 
power, 17/6 each. Watson's New Sup i List to Catalogue No. 2, Post Free 
For Full Particulars see Supplemental List 
= ween wa Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
Post Free. 40,000 first-class Micro-Slides, Post free on application. 


W. WATSON & SONS (Zs/adlished 1837), Opticians to H.M. Government. 
313 HIGH HOLBORN, LONDON, W.C. New Branch Now Open: 16 Forrest Roap, EpinsurGu. And at 78 Swanston Street, Melbourne, 
Australia. y Me 39 Gold and other Medals at the principal International Exhibitions of the World. 


CROSS LEWYV’S GAS ENGINES. 


RECENTLY REDUCTION 
IN 
REMODELLED. 
CONSUMED. 


CROSSLEY BROS., 1TD., OPENSHAW, MANCHESTER. 


POPULAR 


Twelve }-plates in sheaths, instantaneous changing, rack focussing, ever-set shutter with speed. regulator, —— body 
covered leather, and fitted with  STIGMATIC LENS, working 


Send for fully Illustrated: List of Lenses-and Cameras. 
J. H. DALLMEYER, Ltd... 25 Newman St., LONDON, W. 


Printed by Ricuarp Cray anv Sons, Limirep, at 7 78 8 Bread Street ‘Hill, Ques Victoria Street, in the City of Senion ond blished MacIttan 
AND Co., Lim:Tmp at St. Martin’s Street, London, W.C., and THe MacmiLtan Company, 66 Fifth be City New York. ‘eb. 8, 
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GENERAL LIBRARY, 
UNIV. OF MICH, 
MAR 8 1990 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘© Jo the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1581, VOL. 61] 


THURSDAY, FEBRUARY 15, 1900. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved 


NEWTON & 


LOOK-OUT TELESCOPE. 


Look-out Telescope, having a 3-in. Object-Glass, Body | 


Tube of Brass, 34 feet long, fitted with Rack and Sliding | 


Tubes for Adjustment, mounted Altazimuth with Metal Cradle 
and Bearings on Mahogany Stand, 5 feet high. The Terrestrial 
Eye-piece will show a church clock at 10 miles distance, and 
the Astronomical Eye-piece the Moon, Jupiter, Saturn’s Ring, 
and divide many of the Double Stars. £7 10s. 


CATALOGUE OF TELESCOPES ON APPLICATION. 


NEWTON & CO. 


OPTICIANS TO THE QUEEN AND GOVERNMENT, 
3 FLEET STREET, LONDON. 


THE PROGRESSIVE SCIENCE SERIES. 


NOW READY. 


A BOOK OF WHALES. 


BY THE EDITOR OF THE SERIES, 
F. E. BEDDARD, M.A., F.R.S. 
With Forty Illustrations by SIDNEY BERRIDGE. 
Large 8vo, Cloth extra, fully Illustrated, 6s. 


A COMPLETE LIST OF THE ABOVE SERIES CAN BE 
OBTAINED POST FREE ON APPLICATION. 


JOHN MURRAY, ALBEMARLE STREET, W. 


A NEW GAS FURNACE 


(Holloway’s Patent) 
FOR CHEMISTS AND ASSAYERS. 


PARTS SEPARATE. “LESS CRACKING. 
All particulars from SOLE MAKERS: 


JOHN J. GRIFFIN & SONS, Lp. 


20-26 SARDINIA STREET, LONDON W.C. 


NEGRETTI & ZAMBRA’S 


LONG RANGE BINOCULARS AND TELESCOPES 


FOR MILITARY PURPOSES. 


ILLUSTRATED PRICE LISTS FREE BY POST TO 
ALL PARTS OF THE WORLD. 


SPECIAL TERMS TO YEOMANRY TROOPS AND VOLUNTEER. 
CORPS REQUIRING SEVERAL GLASS 


THE 
READY-FOCUS ” 
BINOCULAR. 


A great 
improvement over the ordinary system 
of Focussing. 
Invaluable in watching moving 
objects. 


NEGRETTI & ZAMBRA, 


Screntiric INSTRUMENT MAKERS TO THE QUEEN, 


88 HOLBORN VIADUCT, E.C. 
Brancues: 45 CORNHILL; 122 REGENT STREET. 
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NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March 1900 

The Examination commences Tuesday, March 13 

Subjects : Chemistry or Biology, with Elementary “Mechanics and Physics 
for all Candidates, and E sy rem 4 for those who offer Biology. 

For full pss. apply to Hatcuert Jackson, Keble College, 
Oxford. 


CITY AND GUILDS CENTRAL 
TECHNICAL COLLEGE, 


EXHIBITION ROAD, LONDON, S.W. 


Required at once, an ASSISTANT, in the Electrical Engineering 
Department, with a good knowledge of Mathematical Physics, and with 
some experience, to take part is the general. teaching, and in devising and 
arranging apparatus for a Junior Physical Laboratory. Salary to commence 
at £150 per annum, rising to £200. 

Apply, in the first instance, by letter, stating age and career, to Prof, 
Ayxron, at the College. 


UNIVERSITY COLLEGE, LONDON. 
PHYSIOLOGICAL DEPARTMENT. 


A Course of Advanced Practica! Physiology (including Experimental and 
Chemical Physiology) will be held during March and the first half of April. 

The Course will be adapted to the requirements of the Examinations for 
the Int.M.B. and B.Sc.Lond. (Pass and Honours), as well as the corre- 
sponding Examinations at other Universities, and for the first F.R.C.S 

The Class will meet every weekday, except Saturdays, from 10 a.m. to 
1 pm. The first Class will be held on Monday, March sth, 1900, at 
To a.m. 

Gentlemen wishing to join this Class are requested to send their names as 
early as possible to Professor STARLING, at the Laboratory. 

Fee for the Course, Five Guineas. 


J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY OF SOUTH WALES 
AND MONMOUTHSHIRE. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF 


The Council invites ap; ‘ications for the Post of DEMONSTRATOR 
and ASSISTANT LECT RER in ANATOMY. Salary, £120. 

Applications and testimonials, which need not be printed, should be sent 
on or before March roth, rgoo, to the undersigned, from whom further 
particulars,may be obtained. 

J. AUSTIN JENKINS, B.A., 
Secretary and Registrar. 
Cardiff, 13th February, 1909. 


B.A., PRELIMINARY ‘SCIENTIFIC, B.Sc., 
and all other EXAMS. 


QUERNMORE. 


London 24 CHANCERY LANE, C.3 (2) 115 EBURYV 
REET, EATON SQUARE, -W 
Special Preparation by JOHN GIBSON, M.A. (First Class, Cambridge), 
and G. LOLY, B.A. (First Class, London), assisted by large Staff’ of 
Soecialist Tutors. Practical Laboratories. Write for particulars to ally 
Gipson & Loty, 24 Chancery Lane, W.C 


MATRICULATION, 
HOSPITAL SCHOLARSHIPS, &c. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 

oyal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGL E SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &e. 

For Terms, "&c., address Mr. 7. Cuarveston, B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, we. 


SCIENCE EXAMINATIONS. 


For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 
Well-equipped LABORATORIES, DAY AND EVENING. Personal 


or Class Tuition. 
**R.,” g Heathcote Street, Gray's Inn Road, W.C. 


FOR SALE—Cambridge Rocking Micro- 


tome, Brass Water Bath with Pans of Silvered Copper, and stout 
Wooden Box containing 20 smaller Bexes for Slides, £5 10s.—Apply. 


Sales by Auction. 


MONDAY NEXT, FEBRUARY torn. 

An extensive and important Sale of ‘Natural History Specimens, consisting 
of Cabinets of Shells, &c., Animal Heads, and Books, sold by Order of 
the Executors of the late Sir Rawson H. Rawson, Animal Skins, 
Skulls, Birds’ Eggs, Birds’ Skins ; also set up in Glass Cases, Mammals, 
Skin and Skulls, valuable works by Westwood, Drury, Yarrell, Stephens, 
Hooker, Lindley, Huxley, and others, on Natural History, Botanical, 
and other Scientific Subjects, British and Continental Lepidoptera, 

MR of Exotic ditto in papers, Glass Show Cases, &c., 


R. J. C. STEVENS will Sell the above by 


Auction, at his Great Rooms, 38 King Street, Covent Garden, on 
Monday, February xgth, at half-past 12 precisely. 
On view Saturday prior, from 1o till 4. Catalogues had on application, post 
ree. 


~ PRELIMINARY ‘NOTICE. 
TUESDAY AND WEDNESDAY, MARCH 27 anp 28. 
THE “SAMUEL STEVENS” COLLECTION. 


MR. J. C. STEVENS begs to announce that 


he has received instructions from the Executors to Sell by Auction, at 
his Great Rooms, 38 King Street, Covent Garden, on Tuesday and 
Wednesday, March 27 and 28, the well-known Collection of British 
Lepidoptera, formed by the late Samuet Stevens, Esq., the result of 
over sixty years collecting and breeding ; consisting probably of cver 
100,000 specimens, and amongst them some wonderful and exceptional 
varieties of a very large number of species, and a long series of many 
rare and «xtinct species too numerous to mention. 

On view day prior, ro till 4. pte ac in preparation, and can be had on 


WATKINS & DO NGASTER, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM — FOR CABINETS. 


— Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Suporte ity of Cabinets and 
Apparatus, references are _permitt to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by 
with true natural surroundings. All Books and Pub 
History supp supplied. 


36 STRAND, LONDON, Ww.c. 


(Five Ae from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Rugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Saipa 
(preserved), Scylliam, Raia, &c., &c. 
For prices and more detailed lists apply to 
Riological Laboratory. Plymouth 


PHCNIX FIRE OFFICE, 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 
LOSSES PAID OVER £22,000,000. 


THE DIRECTOR. 


c/o Narure Office. 
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BARGAINS IN SCIENTIFIC BOOKS. 


COOKE (M.C.), THE BRITISH FUNGI, 
A PLAIN AND EASY ACCOUNT OF, with Coloured Plates of 
40 Species, Revised Edition, Crown 8vo. (Pub. 6s.) 2s. 6d. 

‘*The new work on the fungi appears to be equally valuable with those 
which he has already printed It contains descriptions of the esculent 
fungi, the manner in which ttey are prepared for the table, how to dis- 
criminate the nutritious from the poisonou-~ species, details of the principles 
of their scientific classification, and a tabular arrangement of orders and 
genera. 


—— HANDBOOK OF BRITISH HEPA- 


TICA&, containing Descriptions and Figures of the Indigenous Species 
of Marchantia, Juggermania, Riccia, and Anthoceros. Illustrated, 
Crown 8vo. (Pub. 6s.) 2s. 6d 
‘* Probably no group in the British flora has received so little attention as 
the Hepatic. br. M. C. Cooke has now filled up the gap by producing a 
‘ Handb ock of the British Hepatice,’ containing full descriptions of all the 
species, about two hundred in number, known to inhabit the British 
Islands.” — Nature. 


_ MICROSCOPIC FUNGI: an Intro- 
duction to the Study of Microscopic Fungi, Rust, Smut, Mildew, and 
Mould. Illustrated with 269 Coloured Figures by J. E. SOWERBY. 
Fifth Edition, Revised and Enlarged, with Appendix of New Species. 
Crown 8vo. (Pub, 6s) 2s. 6d. 

“Those of our readers who are the happy possessors of microscopes would 
welcome this book with delight, as op« ning the way to a definite study of a 
most interesting branch of pl+nt life. The minute fungi, here so faithfully 
depicted by Mr. Sowerby, and so carefully described by Dr. Cooke, have 
not enly beauty of form and colour, but wonderful life histories. 


—— OUR REPTILES AND BATRA- 
CHIANS, a Plain ard Easy Account of the Lizards, Snakes, Newts, 
Tvads, Frogs, and Tortoises, indigenous to Great Br.tain. New and 
Revised Edition, with Original Coloured P.ctures of every Species, and 
numerous Woodcuts. Crown 8vo. (Pub. 6s.) 2s. 6d. 

Contents ; Reptiles and Snake-stenes, the Common Lizard, the Sand 
Lizard, the Green Lizard, the Natterjack, Palmate Newt, the Leathery 
Turtle, the Blind Worm, the Common Snake, the Smooth Snake, the Viper 
or Adder, Great Water Newt, Gray's Banded Newt, Amphibia or Batra- 
chians, the Common Frog, the Edible Frog, the Common Toad, Common 
Smooth Newt or Eft, the Hawk’s-Bill Turtle, Appendix. 

Postage 3d. extra on one, or 6. on four. A 

H. J. GLAISHER, New and Remainder Bookseller, 57 Wigmore Street, 

London, W. 


Catalogues Post Free on application. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interest or importance. Their operations 
affect the welfare of every member of the community, as also of the whole 
organic world. A full ‘Tacbiedes of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be ros. for each volume, payable on 
delivery of the first number of the volume ; or arrangements may made 
to supply only the portions relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals and books. 

The names and addresses of subscribers, and app 
may be sent to the undersigned. 


lications for 


The undersigned will be glad to hear from PRINTERS willing to give 
estimates for printing, and from PUBLISHERS willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 


Y 
4 Cowper Road, Acton, London, W. 


LETCHER & SONS (formerly Letcher Bros.), 


SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 


BLOWPIPE CABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


JUST OUT. 
Demy 8vo, Uncut, Price 31s. 6d. net, by post 325. 


BRITISH DRAGONFLIES: 


Being an Exhaustive Treatise on our Native Odonata ; their 
Collection, Classification and Preservation. 


By W. J. LUCAS, B.A, F.E.S. 


Very fully illustrated with 27 Plates illustrating 39 Species, 
exquisitely printed in Colour, and numerous Black and White 
Engravings. 


CRIES AND CALL NOTES OF WILD 


BIRDS. A Popular description of the notes employed by our 
commoner British birds in their songs and calls. Illastrated by musica} 
notation. By C. A. WITCHELL. 1s., by post 1s. 2d. 


NATURALIST’S DIRECTORY for 1goo. 


Sixth year of issue. Invaluable to all Students and Collectors. 1s. 6d., 
by post 1s. 9d. 


PRACTICAL TAXIDERMY. A Manual 
of Instruction to the Amateur in Collecting, Preserving and Setting 
up Natural History Specimens of all kinds. By M. BROWNE, 
F.Z.S. end Edition. 7s. 6d., by post 7s. 10d. 


BOOK OF BRITISH HAWK MOTHS. 


A Popular and Practical Manual for all Lepidopterists. Copious! 
Illustrated from the Author’s own exquisite drawings. By W. , 
LUCAS, B.A. 3s. 6d., by post 3s. 9d. 


VIVARIUM. Snakes, Lizards, and other 
Reptiles, and How to Keep them in Confinement. By Rev. G. C. 
BATEMAN. Illustrated. 7s. 6d. net, by post 8s. 

Full Catalogue on Application. 


London: L. UPCOTT GILL, 170 Strand, W.C. 


JUST PUBLISHED. 8vo, Price 15s. net. 


KINETIG THEORY OF GASES. 


ELEMENTARY TREATISE WITH MATHEMATICAL 
APPENDICES. 

By DR. OSKAR EMIL MEYER, 
Professor of Physics at the University of Breslau. 
Translated from the Second Revised Edition by 
ROBERT E. BAYNES, M.A., 

Student of Christ Church, Oxford, and Dr. Lee’s Reader in Physics. 


LONDON : LONGMANS, GREEN, & CO. 


Recently Published. 


INSECTS : Their Structure & Life. 


A PRIMER ON ENTOMOLOGY. 
By GEORGE H. CARPENTER, B.Sc.Lond. 


Cloth Gilt, 4s. 6d. net. 


Knowl says: ‘ The beginner will here find an elementary account of 
the et laaseaiies of insect life and habits which is altogether trust- 


hy.” 
ey Gossip says: “‘ We can recommend Mr. Carpenter's little work as 
one well worth perusal, and one likely to be useful to its readers.’ 


J. M. DENT & CO., 29 and 30 Bedford Street, W.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


lements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Chins, Lechuers, Gongs, Shells, and other Curios. 
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BROTHERS, 


17 Giltspur Street, E.C. 


Telegrams: GAMBREUM LONDON.” 


of 


HIGH GRADE ELECTRICAL AND PHYSICAL APPARATUS. 


QUOTATIONS ON APPLICATION FOR ANY SPECIAL FORM OF APPARATUS. 


WRITE FOR PRICE LIST. 


CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S. 
W. HOLDSWORTH LUNN & CONNOP F.S. PEROWNB. 


A Cruise to GREECE, CONSTANTINOPLE, PALESTINE, 
and EGYPT. 


(Return Ticket to MARSEILLEs included. ) 
A FORTY-TWO DAYS’ CRUISE FOR £44: 2s. AND UPWARDS. 
s.¥. ARGONAUT. Tonnage, 3254; h.-p., 4000 


£10 10s. and £13 13s. TOURS TO ROME. 


Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


‘ENTOMOLOGICAL AND ALL BRANCHES OF Sra HISTORY 
J. T, CROCKETT & SON are ACTUAL MAKERS. 


Great advantages in dealing direct with them. 
ALL BEST WORK. ESTIMATES GIVEN. 
SEND for Full DETAILED PRICE LIST BEFORE ORDERING ELSEWHERE. 
7a PRINCES STREET, CAVENDISH SQUA RE, LONDON, W. 


Factories: 34 Riding House Street and Ogle Street, w. 


SECONO-HAND ASTRO. TELESCOPES. 


4-inch by Troughton & Simms, Equatorial Mount with Clock. 
4-inch by Cooke, Equatorial Mount. 
34-inch by Dalimeyer, Equatorial Mount. 
Spectroscope with Dittraction £40. 


Filar Micrometer by Browning, 
Large Transit Instrument by Troughton & ig-inch 
Object Glass, 14-inch Circles divided on Silver. 
Several other ne also Microscopes and other Instruments, 
by best Makers in Stock. 


FULL LISTS ON APPLICATION. 
Cc. BAEKER, 244 HIGH HOLBORN, LONDON: 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERF 
No Suutter, therefore no Flickering. rb Mechanism. 

The Moto-Photo Camera for taking the Pictures. P iUlustrated Lists, 2d. 
See Mr. HuGcues’ PATUNT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New “eee Microscope. nce Lanterns for’ Class 
Demonstration. ificent Results. Docwra Triple, Prize Medals 
Highest Award. Su pled to the Royal Polytechnic Institution, Dr. H. Grat- 
TaN Guinness, Madame Apge.ina Patti, &c., &c. Patent Pamphengo, 
S ience Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp. 
Portrait Combination front Lenses, 18s. 6d¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleid Ch Lantern 
Outfits in the World, Grandly Illustrated Catalogue, over 180 choice En- 

ravings, 6d. ; 34. List of 300 Lecture Sets, Science 

iews, &c. ‘ostage 2d. Pamphlets Free. 
SPRCIALIST. Brewster Hous, 82 Mortimer Road, Kingsland. Ne 


month) on the Three Years’ 


stem. Lists free o 


25 per cent. Discount for Cash, or 14/6 per month meine 10/6 per 
y 
BORD’ S ) PIANOS C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 
PIANOS EXCHANGED. 


These magnificent Pianos for Hire on the Three eiatiiniies at 
advantageous prices and terms. Lists and particulars free of 
BECHS | E IN p IAN 0S CHAS. STILES & CO., 40 & 42 Southampton Row, 
LONDON, W.C. 


OPTIMUS” CANTILEVER puorocrarnic ENLARGER. 


This already popular model 
is finished in a very superior 
and practical style. The lamp 
Reonnes gives a brilliant and even light. 
The optical system is through- 
fy out the best. Zhe Lens will 

< be found to give a very fiat 
field and good marginal defini- 
tion. 


dncandescent Gas, 
s. 6d. extra, 


* Suirep ror Pocket 
CaMERA NEGATIVES. 


Diam. of Condenser... *gin. sin. 6in. 8in. roin. 
Price,no Front Lens... 62/- t10/- —_200/- 
Extra for Front Lens ... 27/- 27/- 37/ 63/- 3/- 
Covering Plates ... 44X34 6h x42 8} x sjin. 


Catalogue POST FREE. 


| 
| 
| 
| 


| ation, with Rack and Pinion, compound Con- 


“OPTIMUS” MAGIC LANTERNS 


Each Lantern is efficient for Exhibitions. 
The Lens gives crisp definition, being a 
superior Achromatic Photographic Combin- 


denser of 4-in. diameter. Kach has 3-wick 
Refulgent Lamp, and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Mahogany outside Body, lined with metal, making a 
thoroughly practical instrument, and really good value «- “£2 120 


Russian Iron Body, Brass Sliding Tubes (Educational)... » 830 
do. (College) 2 80 


99 HATTON GARDEN, LONDON 
4 


HOLBORN CIRCUS, E.C. 
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A HANDSOME 100 PAGE PROSPECTUS 


- FULL OF ILLUSTRATIONS 
Of the new “ Library of Famous Literature,” edited by Dr. .RICHARD GARNETT, C.B. 
SENT POST PAID TO ANY ADDRESS} together with full particuldrs of the Standara’s remarkable offer 
NOW ABOUT TO BE WITHDRAWN. 


{t is not the usual thing to send one book about another, still less‘to send 
the first book free. Yet that is precisely what the Standard does with 
regard to the issue of the gr:at Lisrary OF Famous LiTerature, which 
Dr. Richard Garnett, C.B., and a corps of the, most distinguished men of 
letters have edited. 

The Prospectus of the Lisrary or Famoys Lirerature which the 
Standard sends is really a volume in itself. Many persons, indeed, in 
looking at this Prospectus cursorily, have mistaken it for the first volume of 
the Library. This Prospectus gives the fullest possible details as to the 
twenty handsome volumes which comprisé the Library, and though it may 
be had for the trouble of sending 2 post-card, many have hesitated to send 
for it ; they preferred to wait until they might have an opportunity to see 
the volumes themselves before thinking seriously of the purchase of the 
Library. 

Obviously this is because the average prospectus is brief and contains but 
a few pages, and really gives very little idea of the work which it purports 
to describe. On the other hand, it is equally obvious that if every one of 
the 8,000 and more purchasers of the Library had waited until they had 
time to visit the Standard’s office, or the 


establishment of Messrs. Chappell and Co., HERE ARE THE TWENTY HANDSOME VOLUMES. 


Pianoforte Manufacturers, 30, New Bond Just as they appear in the Special Bookcase made to contain 
the Library, which is supplied to Subscribers ata low price. 


Street, W., where the volumes of the Library 


This is the large one-hundred page Illustrated Prospectus which is referred. 
to at the-top of this column. Note what it is and what it contains. Its 
pages are, to begin with, of the same size as the pages of the Library: they 
are set_in the sam= type and printed on the same kind of paper. There are, 
moreover, facsimile reproductions of thirty pages from the Library itself. 
The contents of the Prospectus comprise : 

1. A prospectus in brief, a concise description of the Library in forty lines 

2. A facsimile of the curious Greek manuscript of an oration of Demos- 
thenes which forms the frontispiece of Volume 1. of the Library. 

3. A series of twenty pictures of Dr. Garnett and the famous men of 
letters who have made the Library, of Famous Literature. 

4- What this great Library is (four pages). : 

5. Why the Library has come into existence (resuming a part of Dr. 
Garnett’s introduction making of the Library). 

6. What the Library contains (six pages). 

7. From celebrated men of letters (telling of the eminent men who have 
contributed to the making of the Library). 

8. The illustrations and some technical details (as to the bindings, coloured 
plates, indexes, &c.). 

9. Specimens of the rare and quaint coloured. 

—_ which illustrate each volume of the 

i 


rary. 
are on nothing THE LIBRARY OF Thirty specimen pages from the Library 

f th ibrary wou ve been sold in the itself. 
conse 6 four weenie since the Standard made FAMOUS LITERATURE 11. Three pages from the two large Indexes, 
its first announcement. — = General and Topical, included in the last 
LE volume Library (which occupy seven.y 

000 pages in fu 

WHY 8, PEOPLE HAVE PUR hs 12. Seventeen full-page Illustrations from. 
CHASED THE LIBRARY. j +s among the five hundred full-page illustrations 


If there are 8,000 people who would sub- 
scribe to a total of 160,000 large royal octave 
volumes, and there have been more than this ' 
number, there must have been some special | 
inducement why they should subscribe, and, 
further, some means of enabling them to sub- 1 
scribe with a fairly accurate idea of what they 
were doing. The special reason which induced 
the 8,o00 and more subscribers to the LisBRARY 
or Famous Literature to send their orders = 
was the remarkable advance of publication 
offer which the Standard made when it 
announced the issue of this new work. 

So far from pursuing the usual method of aa 
putting the highest possiole price upon the 
first edition, the highest price which the * ae 


reading public would stand, as is the usual = 3 


custom in publishing, the Standard set aside 7 “ 7. 
what it has termed an Introductory Edition. : - 
The entire aim and purpose of this Intro- 
ductory Edition was to put the Liskary oF 4 ~ 
Famous LitTsRaTuRE into a_ considerable 
number of homes of Great Britain, so that 
the Library might become thoroughly and 
widely known. The Standard believed, first, 
that the earliest buyers of a book are usuallv 
those who care most for hooks, who have lived 
among them the longest, and know best their 
value ; second, that the best judges of books 
are not as a rule thove wh» do not have to 
count the cost of the things they bu 


the Library were put at the lowest possible 
price consistent with a work of such character and value. In the same way 
the terms that were offered were such as had never before been made in 
Great Britain. For the preliminary payment of half-a-guinea the Standard 
agreed to send the complete work, the entire twenty volumes delivered all 
at one time, with further payments in small amounts each month. The 
effect of this arrangement was to put each one of the twenty v.lumes of 
the Library in the hands of the copenitines, so that he might be using them 
and enjoying them while he was paying for them in a convenient and 
leisurely way. But these prices and these terms were extended only to sub- 
scribers tc the Intr) ductory Edition. This edition is now almost all taken; 
a comparatively smal! number of sets now remain, and the Standard must 
therefore announce that this introductory offer must be withdrawn. Unless 
intending subscribers act quickly, and forward their orders within a few 
days, it will be too late 

Meanwhile the Standard wishes to give to such intending subscribers the 
utmost facility for making up their minds as to what the Lisrary oF 
Famous LitexaTuRE is, and whether they wish to have these twenty 
splendid volumes in their homes. 

First, upon receipt of a post-card, the Standard will send post paid to 
any address PROSPECTUS No. 1.. 


SHOWING THE HAND- 
SOME THREE QUARTER 
LEVANT MOROCCO 

3 BINDING IN THE 
The prices for the Introductory Edition of SPECIAL BOOKCASE. 


which illustrate the Library (these include re- 
productions of celebrated paintings, portraits 
of authors, their homes and the like). 


PROSPECTUS No. 2. 
This is a sixty-four page booklet giving the 
first one hundred letters from one hundred and 
fifty of the earliest subscnbers to the Library, 
od telling precisely what they think of it, how 
they hke it, why they value it. These letters 
2 tae are the first among hundreds upon hundreds 
which the Sfandard has already received. 
The booklet, which may be had on applica- 
B tion, contains as well brief quotations from one- 
repr ive reviews and notices of 
— — the Library from the Press of Great Britain, 
| and also some small reproductions, miniatures 
of full-page illustrations of the Library 
itself, 


WHAT THIS GREAT WORK IS. 


~- ae It is not easy to put in brief compass a. 
-: = | description of a work that is in itself a great 
library. 
The splendid collection which Dr. Garnett 
has edited has all literature in its field—al\ 
races and all times. The Lisrary or Famous 
LITERATURE presents not merely the best of 
all the great authors that have ever lived, but 
likewise a panorama of life and letters from 
that dim, remote past when books first begam 
to be made down to our own day. 

Here, in succession, is “the glory that was Greece and the grandeur 
that was Rone.” Here are the Middle Ages, lit by the flame of Dante's 
genius and sweetened by Chaucer's poetic gossip. Mere the Renaissance 
sheds all its coruscating names—Shakespeare, Spenser, Jonson, Sidney, 
Marlowe, Bacon; while Cervantes bids chivalry adieu, and Montaigne 

ives laws to the modern gentleman. Here are the dandy essayists, 

iarists, and satirists of Queen Aune’s day ; here the Johnsonian thunder, 
and the early masters of the novel—Fielding, Smollet, Richardson, and. 
Burney. 

The nineteenth century is the most richly represented of all periods. 
Wordsworth’s new worship of Nature, Lamb’s cosy wit, Shelley's wild 
melodies, and Bryon's “ pageant of his bleeding heart” are here. Carlyle, 
Ruskin, Tennyson, Browning, Clough, Rossetti, Darwin, Spencer, New- 
man, Isben, Tolstoi, Turgenief, Hugo, and hundreds of writers who 
have contributed to the present revival of the novel are richly represented 
in THe Library. 

Nor is mere wit despised, or humour neglected. Inthe Liprary every 
mood finds its response ; and in this vast collection the wisdom of Plato 
and the piety of Pascal are harmonised with the wit of Sheridan and the 
fun of Mark Twain. 


(NOW ABOUT TO BE WITHDRAWN.) 

Those who -ubscribe now, in advance of publ.cation, may obtain the 
Complete Work, Twenty Volumes, AT A REDUCTION OF FIFTY 
PER CENT. fr m the regular prices hereafter to prevail. The Library is 
not sold in parts or by single volumes, but only in complete sets. he 
entire Twenty Volumes will be sent, all at one time, upon a preliminary 

yment of but HALF-A-GUINEA ; further payment, after the Twenty 

olumes are in your home, to be at the rate of 9, 12, 15, or 21 shillings per 
month, accurding to the binding. 


A tasteful and convenient bookcase will be supplied to 
subscribers at a low price. 


INQUIRY FORM FOR THE 100-PAGE PROSPECTUS. 


If you do not wish to cut this slip out, carefully state that you saw this 
notice in Nature, otherwise the Prospectus cannot be sent. 
W. M. JACKSON, THE STANDARD, 
: 23 St. Bride Street, E.C. 
Having read in Nature r offer regarding the Liprary or Famous 
Levenatvas I request send me Prospectus. 
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SCOTTISH PROVIDENT 
INSTITUTION. 


Heap Orrice: 6 St. Andrew Square, EDINBURGH. 
MUTUAL ASSURANCE with MODERATE PREMIUMS. 


More than one half of the Members who died during the 
Septennial period were entitled to Bonuses which, not- 
withstanding that the premiums do not as a rule 
exceed the non-profit rates of other Offices, were on 
the average equal to an Addition of about 50 per cent. 
to the Policies which participated. 


The SURPLUS at last Division was £1,423,000. 


Examples of Premium for £100 at Death, with Profits. 


AGE. | 3o¢ | 35 | 40 | 45 | 60 | 66 


During Lire,/£2 16 £2 610\£2149/£8 59 £4 17 £5111 
25 Payments, 2130| 217 9| 3 140 4 5611 
15 Pavmenrs,| 3121] 318 0| 4 58/4162) 5118, 6911 


*A person of 30 may secure £1000 at death by a yearly payment 
during life, of £20 15s., which would in many Offices secure (with profits) 
£800 only. Or he may secure £1000 by 25 payments of £26 10s., deing 
thus free of payment before age 55. 


ACCUMULATED FUNDS, £11,000,000. 
Prospectus, with full information, on application. 


LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
J. Murr Leitcnu, Secretary. 


C.E. MULLER « CO., 


SCIENTIFIC GLASS BLOWERS 


AND 
MANUFACTURERS OF 


CHEMICAL AND PHYSICAL APPARATUS. 


X-Ray Tubes, Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 
Thermometers, &c., &c. 


SPECIALITIES : 


CHEMICAL THERMOMETERS. 
GLASS STOPCOCKS. 


PATENT DOUBLE SURFACE CONDENSER. 
MERCURY PUMPS, 
SPECTRUM TUBES, &c, &¢. 


Price Lists and Particulars of above on application to 


148 HIGH HOLBORN, 


LONDON, W.C. 


ROSS, Ltd., 
Manufacturers of Celebrated 
ROSS’ PORTRAIT AND VIEW LENSES 
ROSS-ZEISS’ ANASTIGMATIC LENSES 
ROSS-GOERZ’ DOUBLE ANASTIGMATS 
ROSS’ NEW HAND-CAMERA LENSES 
ROSS’ FIELD AND STUDIO CAMERAS 
ROSS’ SPECIAL HAND CAMERAS 
ROSS’ NEW ENLARGING LANTERNS 
ROSS’ PATENT SCIENCE LANTERNS 
ROSS’ NEW ECLIPSE MICROSCOPES 
ROSS’ IMPROVED TELESCOPES 

ROSS’ FIELD AND OPERA GLASSES 


ROSS’ NEW PRISMATIC BINOCULARS 
&c., &c., &e. 


ROSS, Ltd., 


(Estas. 1830.) 
MANUFACTURING OPTICIANS, 
111 NEW BOND ST., LONDON,W., 


AND 
31 COCKSPUR ST., CHARING 
CROSS, S.W. 


IMPROVED D’ARSONVAL 


GALVANOMETERS. 
PRICES Most 


SENSITIVE 


£10-0-0 for 
DEFLECTIVE, 
£4-10-0 
LIBERAL DISCOUNTS. B 
WORK. 


Write for Price List and Particulars of Potentiometers, 
Galvanometers, Electrical Thermometers, Exper'- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 


“ THRIPLANDS, ” 
Laboratory { vensincTON court, } LONDON, W. 
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JAS. SWIFT & SON, 


MANUFACTURING OPTICIANS. 


SOLELY APPOINTED TO THE A.M. Dept. 
War OFFICE, FOR THE SUPPLY 
oF 


NEW MODEL 


PORTABLE 
EQUATORIAL 
MOUNTING 


For 3” or 34" 


TELESCOPES. 


Patent form of Student's Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 
in Case, from 

£5 5s. 

These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary's, St. Bartholomew's, Guy's, 
Middlesex, London, and St. Thomas’s, 


Seven Gold Medals awarded for excel- 
lence of manfacture. 


Catalogue on Application. 
81 TOTTENHAM COURT ROAD, W. 


GLASS BLOWING. 


Allkinds of Experimental Glass \ 
Blowing carried out for Scien- 
tific Men, Laboratories, &c. 


: INVENTORS’ IDEAS WoRKED OUT AS PER 
EQUATORIAL MOUNTING with Divided Circles and Stand | INSTRUCTIONS. 


fitted with short Iron Column, Levelling Screws, and Metal © —— cae 
Stretcher, £15 15s. ; or, complete with 3 Telescope, £25. 67 Farringdon Road, E.C. 


ILLUS TRA TED CATALOGUE GRATIS. For Photography, Unsurpassed for fine definition. 


J. H. STEWARD Coxe [ENses 


ation Axis, Quick and Slow Motion, in 


Latitude Adjustment, Clamp for Declin- 
Right Ascension. 


OPTICIAN, 
406 STRAND, 457 WEST STRAND, | TAYLOR, TAYLOR, & HOBSON, 
7 GRACECHURCH STREET, LONDON. | Stoughton Street Works, Leicester ; 


and 18 Berners Street, London, W. 


‘THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO., 


Ltd., CAMBRIDGE. 


NEW ROCKING MICROTOME. 
1900 PATTERN. [Patenrep.] 

This Instrument sesses the following great 
improvements over the old type of instruments :— 

(1) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
ment of the object. (4) A graduated arc for show- 
ing the thickness of the sections. (5) Catch for 
holding the object above the edge of the razor. 
(6) Improved method of fixing thecord. (7) Anew 
object holder. 


Price (including object holder), £5 O O 
Write tor Pamphiet descriptive of the above 


instrument. 
Address all communications :— 


INSTRUMENT COMPANY, CAMBRIDGE. 


“No Better Food.” 


Dr. ANDREW WILSON, F.R.S.E., &c. 


250 Gold Medals and Diplomas. 
N.B.—Just three words are necessary in order to obtain the right Cocoa, 


riz. FRY’'S—PURE—CONCENTRATED. 
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PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art as —. Indian and Colonial 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES. 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic a of Rocks and Minerals 
cut to order. 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAcoGues Lists Free. 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 
Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 
300 Minerals in Cabinet, £4 4s. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway's Pills and Ointment may be obtained of 
all Medicine Yendors. 


Now Ready, 8vo, Price 6s. net. 


RECENT & COMING 
ECLIPSES. 


SIR NORMAN LOCKYER, K.C.B., F.R.S. 


Second Edition, containing an account of the observ- 
ations made at Viziadurg, in India, in 1898, and of 
the. conditions of the Eclipses visible in 1900, 1901 
and 1905. 


MACMILLAN AND CO., LTD., LONDON. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


SCIENTIFIC WORTHIKES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES, 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NOR. 
DENSKJOLD. 


HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI IVANOWITSH MEN- 
DELEEF. 

LOUIS PASTEUR. 

SIR ARCHIBALD GEIKIE. 

LORD LISTER. 

STANISLAO CANNIZZARO. 

PROF. VON KOLLIKER. 

PROF. SIMON NEWCOMB. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kélliker, and 
Prof. S. Newcomb belong to a New Series and are Photogravures. 
Proof impressions of these, printed on India paper, may be had fromthe Publishers, price 5s. each; or the Series 
of 32 Portraits in a Handsome Portfolio for £8 5s., carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON. W.C. 


NOTICE.—-Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


Half-yearly ... 
Quarterly 

To ALL PLACES ABROAD :— 
Yearly... 
Half-yearly 
Quarterly 


The telegraphic address of NATURE zs “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
s. @. 
*Three Linesin Column ....... o 2 6 

O14 6 Per Line after oo 9 
896 One Eighth Page, or Quarter Column . 0 18 6 
Page, or Half aColumn ... 115 © 
alfa Page, ora Column... . $s © 
Whole Page 6 6 0 

o 8 0 * The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for BE- 
GINNERS. By Prof. F. 0. BOWER, D.Sc., F.R.S. 
Globe 8voe. 3s. 6d. 


A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S. Crown 8vo. 10s. 6d. 


LABORATORY PRACTICE FOR 
BEGINNERS IN BOTANY. By W. A. SETCHELL, 
Ph.D. Feap. 8vo. 45. 6d. net. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S. 


Pott 8vo. Is. 
BOTANY. By Sir J. D. Hooker, 


F.R.S. With Illustrations. Pott 8vo. Is. 


The STUDENT’S FLORA of the 
BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. . 6d. 


LESSONS in ELEMENTARY 


BOTANY. By DANIEL OLIVER, F.R.S. With 
numerous Illustrations. Third Edition, Fcap. 8vo. 4s. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


A TEXT-BOOK OF BOTANY. By 
Dr. E. STRASBURGER and Others. Translated by Dr. 
H. C. Porter. 8vo. 18s. net. 


GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. Structurat Borany: or O rganography on the 
Basis of Morphology. To which is added The Principles of 
Taxonomy ard Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. 10s. 6d. 

Vol. Il. PHystoLoGicAL Borany. I. Outlines of the 


History of Phznogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D. 8vo. tos. 6d. 


The STUDY of the BIOLOGY of 
FERNS by the COLLODION METHOD. For Advanced 
and Collegiate Students. By GEORGE F. ATKINSON, 
Ph.B. S8vo. 8s. 6d. net. 


FLOWERS, FRUITS, and LEAVES. 


By LORD AVEBURY. With numerous Illustrations. 
Crown 8vo. 45. 6d. (Nature Serres. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 
tions. By LORD AVEBURY. Crown 8vo. 45. 6d. 
[Nature Series. 


The COLOURS of FLOWERs, as 


Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 35. 6d. [Nasure Serzes. 


THE DAHLIA: Its History and Culti- 
vation, By NKICHARD DEAN, F.R.H.S., and Others. 
illustrated. Crown 8vo.. Price 1s. 6d. (paper, Is.) 


The BOUK of the ROSE. By Rev, A. 
FOSTER-MELLIAR. Illustrated. Extra Crown 8vo. 
8s. 6d. net. 

BRI tstH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES 
By H. MARSHALL WARD, M.A., F.R.S., F.L.S 
With Illustrations. Crown 8vo. 6s. [Mature Series. 


TEXT-BOOK of the DISEASES of 
TREES. By Professor R. HARTIG. Translated by 
Dr. W. SoMERVILLE. With a Preface by Prof. H. 
MARSHALL Warp, F.R.S. With numerous Illustrations. 
8vo. 10s. net. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 62. 


DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused by Fungi. By W. G. 
SMITH, F.L.S., M.A.I. With 143 Illustrations. Feap. 
8vo. 45. 6d. 

THE SOIL: ITS NATURE, RELA- 
TIONS, AND FUNDAMENTAL PRINCIPLES OF 
MANAGEMENT. By Prof. F. H. KING. Feap. 8vo. 
35. net. 


IRRIGATION AND DRAINAGE. 


Principles and Practice of their Cultural Phases. By Prof. 
F. H. Kin. Globe 8vo.- 6s. [The Rural Science Series. 


FERTILISERS: The Source, Char- 
acter, and Composition of Natural, Home-made, and 
Manufactured Fertilisers, and suggestions as to their use 
for different crops and conditions. By Prof. Epwarp V. 
VooBHEES. Globe 8vo. 45. 62. 


BUSH FRUITS. A Horticultural Mono- 
graph of Raspberries, Blackberries, Dewberries, Currants, 
Gooseberries, and other Shrub-like fruit. By Professor 
FRED W. CARD. Globe 8vo. 5s. net. 


THE SPRAYING OF PLANTS. A 
Succinct Account of the History, Principles, and Practice 
of the Application of Liquids and Powders to Plants for the 
purpose of destroying Insectsand Fungi. By E. G. LODE- 
MAN. Globe 8vo. 4s. net. [Zhe Rural Sctence Series. 


LECTURES ON THE EVOLUTION 
DoucLas H. CAMPBELL, Ph.D. 


VEGETABLE CULTURE. A Primer 
for Amateurs, Cottagers, and Allotment Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. Wricur. 
With Thirty-eight Illustrations. Pott 8vo. Is. 


A PRIMER of PRACTICAL HORTI- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 1s. 


GARDEN FLOWERS and PLANTS. 
A Primer for Amateurs. By J. WRIGHT, F.R.H.S. 
With Fifty Illustrations. Pott 8vo. 1s. 


GREENHOUSE AND WINDOW 
PLANTS. A Primer for Amateurs. By CHARLES 
COLLINS. Edited by J. Wricut, F.R.H.S. With 
Thirty-eight Illustrations. Pott 8vo. Is. 


THE CHEMISTRY of the GARDEN. 
A Primer for Amateurs and Young Gardeners. By HER- 
BERT H. COUSINS, M.A. With an Introduction by 
J. Waicut, F.R.H.S. Pott 8vo. Is. 


FARM AND, GARDEN INSECTS. 


By WILLIAM SOMERVILLE, D.CEc. (Vion.), D.Sc. (Dun. 
With Forty-six Illustrations. Pout 8vo., 1s. 


MACMILLAN AND CO., LIMITED, LONDON. 


= 
= 
~ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
4 


clxxiv NATURE [FEBRUARY 15, 1¢00 


MACMILLAN & CO”S NEW BOOKS. 
TEXT-BOOK OF PAL/AEONTOLOGY, 


By KARL A. VON ZITTEL, 


Professor of Geology and Palzontology in the University of Munich. Translated’and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Palzontology in the Museum of Comparative Zoology at Harvard. With 1476 Woodcuts. Medium 8vo, 255. net. 


*,” This English Edition ts revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 


A MANUAL OF ZOOLOGY. 


By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.Sc., F.R.S. 


With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 

FIELD.—“ For those who require a manual to assist them in acquiring an accurate knowledge of zoology, we know of no 
book superior to that under notice. . . . The illustrations are admirable. . . . We know of no work better fitted to fulfil the 
purpose for which it is designed than the one under notice. It is an admirable introductory text-book to scientific zoology.” 

SPECTATOR.—* The illustrations are excellent, one might almost say nearly perfect, and the volume generally needs no 


MALAY MAGIC. 


BEING AN INTRODUCTION TO THE FOLKLORE AND POPULAR RELIGION OF THE 
MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, 


Of the Civil Service of the Federated Malay States. With a Preface by C. O. BLAGDEN, Member of the Royal Asiatic Society, 
and formerly of the Straits Settlements Civil Service. With numerous Illustrations. 8vo, 215. net. 


NOTES ON SPORT AND TRAVEL. By Georce Henry Kinoestey, M.D. 
With a Memoir by his Daughter, MARY H. KINGSLEY. With Portrait. Extra Crown 8vo, 8s. 6¢. net. 


FIELD.—* Fascinating. . . . It is a book to read from beginning to end, to keep amongst the intimate friends of the 
favourite bookshelf, and to take down again and again.” 


THE PRINCIPLES OF MECHANICS PRESENTED IN A NEW FORM. 


By HEINRICH HERTZ, late Professor of Physics in the University of Bonn. With an Introduction by H. von 
HELMHOLTZ. Authorised English Translation by D. E. JONES, B.Sc., District Inspector under the Department o 
Science and Art, &c., and J. T. WALLEY, M.A. = 8vo, Ios, net. 


VOLUME III. (COMPLETING THE WORK) NOW READY. 


DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Incris Paterave. 
Vol. III. (completing the work). Medium 8vo, 21s. net. (Also Ready, Vols. I. and II., 21s. net each.) 
STANDARD.—*‘‘ Marks the conclusion of a financial work of more than ordinary importance. . . . The information has 


been well brought up to date. . . . Equally valuable to the student of finance or political economy and to the business 
community.” 


ECONOMIC JOURNAL.—** Its value is manifest : ample and trustworthy information, abundance of verified documents, 
bibliography of inappreciable value, it must be the vade mecum of him who wishes more knowledge.” 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Watxer, D.Sc., 
Ph.D., Professor of Chemistry in University College, Dundee. 8vo, Ios. net. 


LANCET.—* The book is written in such a lucid way as to render its perusal free from that irksomeness which is so often 
the student’s experience when confronted with theoretical considerations. The book should serve as.an admirable introduction to 


ee NEW BOOK BY JOHN FISKE. 
A CENTURY OF SCIENCE AND OTHER ESSAYS. Crown 8vo, gilt top, 


LITERATURE.—* He always has something definite and original to say, and says it in lucid, forcible English. . . . The 
pr though shorter and slighter than Froude’s ‘ Short Studies,’ remind us of them in their masculine quality and their wide 
culture.” 


SECOND EDITION NOW READY. 


MARINE INSURANCE. A Handbook. By Witutam Gow, M.A. (Glasg.), 


Ph.D. (Heid.). Globe 8vo, 4s. 6d. 
SECOND EDITION NOW READY. 


THE MECHANISM OF WEAVING. By Tuomas W. Fox, Chief Lecturer in 


the Textile Department of the Municipal Technical School, Manchester. Crown 8vo, 75. 6d. 


MACMILLAN & CO., Limirep, LONDON. 
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NOTICE. —SPECIAL RE-ISSUE BY NATURE 


OF THE 


INTERNATIONAL SCIENTIFIC SERIES 


FOR A STRICTLY LIMITED PERIOD. 


BIGHTY-SIX VOLUMES. 


A COMPLETE. LIBRARY OF. SCIENCE AT 
A GREATLY REDUCED PRICE. | 


PUBLISHERS’ PRICE... .. £21 10 0 
BY INSTALMENT (to-pay) ... £14 14 0 


The “ International Scientific Series ” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 


Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a. 
slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


This special offer is open only for a short time, and intending purchasers will do well 
therefore to send their orders without delay. 

For the benefit of those who do not feel disposed to buy the entire Series, it will be possible: 
to secure half the Series, making 43 volumes; for £7 cash, or £7 7s. on the instalment 
system, the purchaser himself selecting the volumes. The whole Series or half, as the casé 
may be, will be sent on receipt of the first payment of One Guinea—the rest to be paid at 
the vate of £1 Is. per month. 


NOTE:—OFFER OPEN ONLY FOR A SHORT TIME. 
ORDER AT ONCE. 


A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’S STREET, W.C. 

A Pamphlet, giving titles, &e., of the Works in the Series, Specimen Pages, with Illustrations, of 
some of ‘the Volumes, also Order Form, will be sent Post Free on application to 
C. WORSFOLD, ‘‘ NATURE” Office, St. Martin’s Street, London, W.C. 


ORDER FORM. 
All cheques should be crossed and made payable to CF. WORSFOLD, ‘‘ NATURE” Office, St. Martin’s Street, W.C. 


I enclose One Guinea as first payment for ‘‘NATURE’S Re-issue of the International Scientific Series,” and I agree to 
pay to you, or your representative, the balance at the rate qf One Guinea per month; my next payment to be on delivery 
of the volumes, and my remaining payments on the corresponding day of each month following. 

. Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or 
otherwise, 

I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid the expense and delay in forwarding cash from abroad. 
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CARL ZEISS, OPTICAL WORKS, JENA. 


In all sizes up to 7 x 5 in. 
For Plates, Cut Films, or Film For Dane ane Cripod. 


in Spools. 


A Series of High-Class Instruments for Serious Work, 
embodying every New Advance in Photography. 


Prices from £13 to £50. Binary A romatic Telescope Object-Glasses, free from Secondary 

: P Spectrum, for Visual purposes. Aperture from 1°17 to 1°20. 
Have been in Constant Use for Eight Years in all parts of the World. Triple Photo-Visual Object-Glasses, /ree Yd Secondary Spectrum and 
Differences in Focus, for Observation and Photography. Aperture 1°10 to 


Apochromatic Aplanatic Object-Glasses, with reduced Secondary Spec- 
trum, for Astro-Photography. 

Achromatic Eye-Pieces, with long Eye-Distance. 

Telescope Object-Glasses made of ordinary Silicate Glasses. #"="* 

Objectives, Prisms, Eye-Pieces, and all Astronomical Accessories. 

plete Mounts for _ ceo in any desired form and size. 
Special Astronomical Catalogue, in German, French or English, 
Sree on application. 


London Branch: 29 Margaret Street, Regent Street, W. 

EVERETT & CO., 

MECHANICAL ENGINEERS AND 
Light POCKET CAMERAS for Travellers and Field Naturalists ELECTRICIANS, 


Speciality ; COMPLETE OUTFITS for Scientific Expedi- — 22 CHARTERHOUSE SQUARE, E.C. 
tens ond Specie! Ressareh. Makers of High-Grade Physical and Electrical Apparatus. 
Apparatus designed and made for Laboratories and Research Work. 


Catalogues and Estimates ,g, Lenses, Kinematographs, Lanterns, and all 


free lication. ‘ 
on application Photographic Accessories and Materials. | 
Newman & Guardia, Lie. Hicu-Ciass WoRKMANSHIP AND ACCURACY A SPECIALITY. 
} Mope:s D ‘ED, &C. 
90 & 92 Shaftesbury Avenue, London, W. ESIGNED, &c 


REPAIRS OF EVERY DESCRIPTION. 
OPPOSITS THE BRITISH MUSEUM. 


THACHER AY HOTEL. 


(THMPERANCB), 


GREAT RUSSELL STREET, LONDON. 


TuIs newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate c es. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 
Also, amalgamated with, and under the same management, 


ESMOnND HOTEL 
(TEMPERANCB), 
MONTAGUE STREET, RUSSELL SQUARE. 


THis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception- 


ally quiet. Bedrooms from 2s. to 3s. 6¢. per night. Full Tariff and Testimonials on application. 
Address: TRUSLOVE, LONDON.” Proprietor—J. TRUSLOVE. 


To SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, ano otuers. 


THE To the details of Photographic Out- huis 
fits for Scientific Men, Naturalists Fit, s 

Pay Travellers, and others who require We es 
the Apparatus to be exact in every 
particular, and to be made on & 


special Scientific lines. THE STEREO- 

STEREOSCOPIS SCOPIC COMPANY also make 
a speciality of Twin Lens Cameras, 

ATTENTION and show the largest Stock in 
London of practical and highly- i 

Company kind. § 
Extract of Letter from R. BOWDLER SHARPE, Esq., LL.D., Assist. Keeper Zoological Dept., British 
Museum, March 4, 1898 :—‘‘ I consider it one of the best day's work I ever did when I bought one of your Camera. 


The ease with which it is worked, andthe excellent results obtained, make it a most pleasurable accompaniment of 
a summer's outing.” 


LONDON 


FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 


THE STEREOSCOPIC COMPANY, pos 
106 and 108 REGENT STREET, W., and 54, Cheapside, E.C. CATALOGUE FREE 


Printed by Richarv Cay anp Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, m the City o London and published Y MACMILLAN 
anv Co., at St. Martin’s Street, W.C., and THe Company, 66 Filth New York.—Tuurspay, Feb. 15, 190% 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘© To the solid ground 
: ori Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1582, VOL. 61] 


THURSDAY, FEBRUARY 22, 1900, 


[PRICE SIXPENCE, 


Registered as a Wamnpager at and General Post Office.) 


Us Rights are Reserved. 


WIRELESS TELEGRAPHY. 


The ** APPS-NEWTON ” INDUCTION COILS have: 
proved far superior to all others in telegraphing long distances 
without wires. , 

They were used in the Government Experiments at Penarth. 
and Dover ; also by Signor Marconi and the Wireless Telegraph 


Company in telegraphing to and from the Goodwin Lightship, _ 


and across the Channel; at the British Association Meeting at 
Dover for telegraphing to France ; and at the Naval Manceuvres, 
where a distance of sixty miles was covered, &c. 


After prolonged tests the * Apps-Newton ”* Coils have been | 


adopted by the Wireless Telegraph Company, by the War Office 
and by the Admiralty ; several have been sent to the Front in 


South Africa, and the ships of the Channel Squadron are now | 


being fitted with them. 
PRICES ON APPLICATION. 


NEWTON & CO., 


Scientific Instrument Makers to H.M. the Queen 
and the Government, 


3 FLEET STREET, LONDON, E.C. 


BEC K.’S 


NEW 


MICROSCOPE 


THE 


“ BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 


One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6”, adjusted to be in 
about focus, and the whole 
packed in ‘polished Mahogany 


£818: 6 
R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 


BROWNING’S PLATYSCOPIC LENS. 
| With Larger Angles, Increased Field,.and Improved Definition, 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS 

“* If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—Grant ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or_ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magmfying 


| respectively 10, 15, 20, and 30 diams. ; the lowest power; having the largest 
| field, is the best adapted for general use. 


mses are set in Ebonite Cells, and din Tor hell Frames. 
Price of the Platyscopic Lens, mounied in Tortoiseshell, magnifying either 
10, 15, 20, or 30 diameters, each power, i5s. 
In nichkelised German Silver, each power, 178..6d. . 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C 
NEGRETTI & ZAMBRA’S 


LONG RANCE BINOCULARS AND TELESCOPES 


FOR MILITARY PURPOSES. 


ILLUSTRATED PRICE LISTS FREE BY POST TO 
ALL PARTS OF THE WORLD. 


SPECIAL TERMS TO YEOMANRY TROOPS AND VOLUNTEER 
CORPS REQUIRING SEVERAL GLASSES. 


THE 
READY-FOCUS ” 


BINOCULAR. 


A great 
improvement over the ordinary system 
of Focussing. 
Invaluable in -watching moving 
objects. 


NEGRETTI & ZAMBRA, 


ScientiFic INSTRUMENT MAKERS TO THE QUEEN, 


88 HOLBORN VIADUCT, E.C. 
Brancnes: 45 CORNHILL; 122 REGENT. STREET. 
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THE DAVY-FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 


DIRECTORS:: 
The Right Hon. LORD RAYLEIGH, M.A,, D.C.L., 
LL.D., F.R.S. 


Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This _Laboratory was founded by Dr. Ludwig Mond, F.R.S., asa 
Memorial of Davy and Faraday, for the purpose of promoting, by original 
research, the development and extension of Chemical and Physical Science. 
The Laboratory is open free of charge to Workers of either sex. and any 
nationality, prosecuting individual investigations ; and the extensive collec- 
tion of Physico-Chemical Apparatus presented by the Founder is available 
for their use, together with such materials, chemicals, electricity, &c., as 
the Directors may authorise. 

_Assistants and a trained mechanician are attached to the Laboratory to 
aid Workers in the prosecution of their researches. 

All persons desiring to be admitted as Workers must send evidence of 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. 

Michaelmas Term.—Monday, October 2, to Saturday, December 16. 
Lent Term.—Monday, January 8, to Saturday, April 7. 

Easter Term.—Monday, April 30, to Saturday, July 28. 

Forms of Application can be had from the AssisTanT SECRETARY, 
Royal Institution, Albemarle Street, W. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 


THE HALF-TERM BEGINS ON THURSDAY, FEBRUARY 22. 
Lectures age given in all branches of General and Higher Education. 
Students are prepared for all the University of London Examinations in 
Arts and Science. 

A SINGLE COURSE OF LECTURES IN ANY SUBJECT MAY 
BE ATTENDED. 

There is a Department for Professional Training in Teaching, and an 


Art School. 

ENTRANCE SCHOLARSHIPS. 
One Reid Scholarship in Arts, annual value £31 1os., tenable for three 
years ; one Pfeiffer Scholarship in Science, annual value 448, tenable for 
three years, will be awarded on the results of the Examination to be held 
in June. 
articulars on application to the PrinciPAL. 


ROYAL INSTITUTION OF 


GREAT BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 


THURSDAY next, MARCH 1, at three o'clock, CHarLes WaALp- 
STEIN, Esq., Litt.D., Ph.D., L.H.D., Slade Professor ot Fine Art in the 
University of Cambridge, First of Three Lectures on ‘‘ Recent Excava- 
tions at the Argive Heraeum (in Greece)” (Illustrated by Lantern Slides). 
Half a Guinea the Course. 

SATURDAY, MARCH 3, at three o’clock, the Right Hon. Lord Ray- 
LEIGH, M.A., D.C.L., D., Sc.D., M.R.I., Professor of Natural 
Philosophy, R.I., First of Six Lectures on “ Polarised Light.” One 
Guinea the Course. ‘ 


BRITISH MUSEUM. 
The Reading Rooms will be Closed from Thursday, March 1st, ‘to 


Monday, March sth, inclusive. 
E. MAUNDE THOMPSON, 
Director and Principal Librarian. 


British Museum, February 21, 1goo. 


MATRICULATION, 
HOSPITAL SCHOLARSHIPS, &c. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: tin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For Terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, London, W.C 


THE RUSKIN UNION. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University of 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 


EVENING CLASSES in all stages for Science and Art 
Department Examinations. 

HIGHLY-EQUIPPED LABORATORIES. 
Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 

Prospectus free. Calendar 6d. (Post 8d.) on 
application to Secretary. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at axy hours or 
times most convenient for worker, in CHEMISTRY, PHYSICS and 
BACTERIOLOGY. Facilities for Commercial investigations are supplied. 
Furnaces and powerful Electrical Currents can be used. 

The Fees are at rate of £3 3s, for one month (five days a week, six hours 
a day). Spagetans supplied free. 

Private Laboratory, 14s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Apparatus, 
and use of Accurate Balances and Standard General Instruments, also- 
Furnaces, &c. 

9 Heathcote Street, Mecklenburgh Square, | R. C. T. EVANS, 

Gray's Inn Road, Director. 


NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 


ASCHOLARSHIP of the annual value of £60, ~ = 7 with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March 1900 

The Examination commences Tuesday, March 13. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candid pon! | El Chemistry for those who offer Biology. 
ou particulars apply to W. Hatcuert Jackson, Keble College, 

x ford. 


UNIVERSITY OF SOUTH WALES 
AND MONMOUTHSHIRE. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF 
WALES.) 


The Council invites applications for the Post of DEMONSTRATOR 
and ASSISTANT LECTURER in ANATOMY. Salary, £120. 

Applications and testimonials, which need not be printed, should be sent 
on or before March roth, 1900, to the undersigned, from whom further 
particulars may be obtained, 

J. AUSTIN JENKINS, B.A., 
Secretary and Registrar. 
Cardiff, 13th February, 1900. 


Membership 


Forms may be had from Mr.’'Mark H. Jupce, Treasurer, 7 Pall 
Mall, or Rev. J. B. Booru, Hon. Sec., 4£ The Albany, W. 


AITKEN’S KONISCOPE, colour due to 
Cloudy Condensation on Dust; Moist Chamber Glass Ends, Air 
Pump. Price reduced 63s. for 30s.—Posted, W. Hume, 1 Lothian 
Street, Edinburgh. 


QUEEN’S COLLEGE, CORK. 


The Professorship of Materia Medica in the Queen’s College. Cork, 
being now Vacant, Candidates for that office are requested to forward 
their testimonials to the UNDER Secretary, Dublin Castle, on or before 
the oth March, 1900, in order that the same may be submitted to the Lorp 
LIEUTENANT. 

Dublin Castle, 16th February, rgoo. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 
DRAUGHTSMAN in the Hydrographic Department of the Admiralty 
(17-25), 13th March. Chart Drawing 
“the de t ified is the latest at which applications car be received. 
They. on forms to be with particulars, from the 
SECRETARY, Civil Service Commission, London, S.W. 
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BARGAINS IN SGIENTIFIG BOOKS. 


McALPINE (Prof. D.), BIOLOGICAL 
ATLAS—A GUIDE TO THE PRACTICAL STUDY 
OF PLANTS AND ANIMALS, adapted to the Require- 
ments of the London University, Science and Art Depart- 
ment, and for Use in Schools and Colleges, containing 24 
Plates, with 423 Coloured Figures and Diagrams, with 
Text giving Arrangement and Explanation, Equivalent 
Terms, Glossary, and Classification, Royal 4to, Half Cloth 
(7s. 15. 9d. 


—— ZOOLOGICAL ATLAS, INVERTE- 
BRATA (including Comparative Anatomy), with Prac- 
tical Directions and Explanatory Text, for the Use of 
Students. Containing 16 Plates, with 249 Coloured 


Figures and Diagrams, Oblong Folio, Half Cloth (gs.). 
Is. Od. 


COLE, F.R.M.S. (A. C.), THE METHODS 
OF MICROSCOPICAL RESEARCH, A PRACTICAL 
GUIDE TO MICROSCOPICAL MANIPULATION. 
Second Edition, much Enlarged, 8vo, Cloth (6s.), 1s. 6d. 


BRITTEN, F.L.S. (JAMES), EUROPEAN 
FERNS, THEIR FGRM, HABIT AND CULTURE, 
with 30 Facsimile Coloured Plates, Painted from Nature by 
D. BLAIR, F.L.S., Demy 4to, Cloth (pub. 21s.). 7s. 


NEWMAN, F.Z.S. (EDWARD), BRITISH 
BUTTERFLIES AND MOTHS. Illustrated with 
nearly 900 Life-size Figures of Species of Butterflies and 
Moths. Super Royal 8vo, Cloth, Gilt Edges (25s.). 12s. 


Postage 5d. extra on one, or 7d. on two. 
H. J. GLAISHER, New and R inder Bookseller, 57 Wigmore Street, 
London, W. 


Catalogues Post Free on application. 


IN PREPARATION. 
THE AUSTRALIAN MUSEUM, SYDNEY. 
Monograph No. II. 


NESTS AND EGGS OF BIRDS FOUND BREEDING 
IN.AUSTRALIA AND TASMANIA. 
By A. J. NORTH, C.M.Z.S., 


Ornithologist, Australian Museum. 
With numerous Figures of Birds, and Plates of Nests, Eggs, and Breeding 
Places. To be Issued in Parts. PRICE ass. COMPLETE. 

Orders will be received at the Museum, or by Messrs. Angus & Robert- 
son, Castlereagh Street, a; Messrs. Turner and Henderson, Hunter 
Street, Sydney ; Mr. E. W. Cole, George Street, Sydney ; Book Arcade, 
Melbourne, and Rundle Street, Adelaide; Messrs. Melville, Mullen, and 
Slade, Melbourne ; Messrs. R. Friedlander & Son, Berlin; Messrs. Kegan 
Paul, Trench, Triibner & Co., Paternoster House, Charing Cross Road, 
London ; or any Booksellers. 


NOW READY. 
PHILOSOPHICAL TRANSACTIONS 


ROYAL SOCIETY OF LONDON. 


Series A, containing Papers ofa Mathematical or Physical character. 
Vol. 193, with 28 Plates, Price £1 10s. 


London: HARRISON & SONS, 45 St. Martin’s Lane, W.C. 


EVERETT & CoO., 


MECHANICAL ENGINEERS AND 
ELECTRICIANS, 


22 CHARTERHOUSE SQUARE, E.C. 

Makers of High-Grade Physical and Electrical Apparatus. 
Apparatus designed and made for Laboratories and Research Work. 
ALL KINDS OF EXPERIMENTAL WORK 
Hicu-CLass WorKMANSHIP AND ACCURACY A SPECIALITY. 
MODELS DESIGNED, &c. 

REPAIRS OF EVERY DESCRIPTION. 


JUST OUT. 


Demy 8vo, Uncut, Price 315s. 6d. net, by post 325. 


BRITISH DRAGONFLIES: 


Being an Exhaustive Treatise on our Native Odonata; their 
Collection, Classification and Preservation. 


By W. J. LUCAS, B.A., F.E.S. 


Very fully illustrated with 27 Plates illustrating 39 Species, 
exquisitely printed in Colour, and numerous Black and White 
Engravings. 


CRIES AND CALL NOTES OF WILD 


BIRDS. A Popular description of the notes employed by our 
commoner British birds in their songs and calls. Illastrated by musical 
notation. By C. A. WITCHELL. 1s., by post 1s. 2d. 


NATURALIST’S DIRECTORY for t1goo. 


Sixth year of issue. Invaluable to all Students and Collectors. 15. 6¢., 
by post 1s. gd. 


PRACTICAL TAXIDERMY. A Manual 
of Instruction to the Amateur in Collecting, Preserving and Setting 
up Natural History Specimens of all kinds. By M. BROWNE, 
F.Z.S. 2nd Edition. 7s. 6d., by post 7s. 10d. 


BOOK OF BRITISH HAWK MOTHS. 


A Popular and Practical Manual for all Lepidopterists. Copiously 
Illustrated from the Author’s own exquisite drawings. By ‘V. J. 
LUCAS, B.A. 3s. by post 3s. 


VIVARIUM. Snakes, Lizards, and other 
Reptiles, and How te Keep them in Confinement. By Rev. G. C. 
BATEMAN. Illustrated. 7s. 6d. net, by post 8s. 


Full Catalogue on Application. 
London: L. UPCOTT GILL, 170 Strand, W.C. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 
THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interestor importance. Their operations 

ect the welfare Carr ber of the c ity, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be ros. for each volume, payable on 
delivery of the first number of the volume; or arrangements may made 
to supply only the portions relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 

olu will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals alt books. 

he names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


The undersigned will be glad to hear from Printers willing to give 
estimates for printing, and from PuBLisHERs willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 


4 Cowper Road, Acton, London, W. 


SOTHERAN'S PRICE CURRENT OF LITERATURE. 


No. 594, just published for February, includes a Special 
Collection of 


WORKS IN NATURAL HISTORY. 
MONTHLY LIST OF NEWLY PURCHASED SECOND-HAND Books, 
Post free from— ’ 


HENRY SOTHERAN & CO., Booksellers, 
140 STRAND, W.C.; and 37 PICCADILLY, W. 
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JUST PUBLISHED. 8vo, 15s. net. 


THE KINETIC THEORY OF GASES. 


ELEMENTARY TREATISE, WITH MATHEMATICAL APPENDICES. 


By Dr. OSKAR EMIL MEYER, 


Professor of Physics at the University of Breslau. Second Revised Edition. Translated by ROBERT E. BAYNES, M.A., 
Student of Christ Church, Oxford, and Dr. Lee’s Reader in Physics. 


‘* There is no better book upon its subject, and English students owe a hearty welcome to a translation so thoroughly well 
done.” — Scotsman. 
‘* Without doubt the volume will find a place in the libraries of all who make physics and its allied subjects their study.” — 
Glasgow Heral i. 
Complete in THREE VOLUMES, Half-Bound. Vol. I., with 236 Illustrations, 8vo, £2 2s. Vol. II., with 240 Illustrations, 
8vo, £2 2s. Vol. III., with 352 Illustrations, 8vo, £3 3s. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, BSc. (Vict.), Ph.D., D.Sc. (Dubl.), F.R.S., 


Professor of Chemistry in the Royal College of Science, London. Assisted by Eminent Contributers. 


THE PRINCIPLES OF CHEMISTRY. By D. Menpetterr. Translated from 


the Russian (Sixth Edition) by GEorGE KAMENSKY, A.R.S.M. of the Imperial Mint, St. Petersburg ; and Edited by T. A. 
Lawson, B.Sc., Ph.D., Fellow of the Institute of Chemistry. With 96 Diagrams and Illustrations. 2 Vols., 8vo, 36s. 


A TEXT-BOOK OF INORGANIC CHEMISTRY. By G. S. Newrn, F.LC., 


-S., Demonstrator in the Royal College of Science, London ; Assistant Examiner in Chemistry, Science and Art Depart- 
ment. Fifth Edition. With 146 Illustrations. Crown 8vo, 6s. 6d. 


CHEMICAL ANALYSIS, QUANTITATIVE AND QUALITATIVE. ByG.S. 


NEWTH, F.I.C., F.C.S., Demonstrator in the Royal College of Science, London; Assistant Examiner in Chemistry, 
Science and Art Department. With 100 Illustrations. Crown 8vo, 6s. 6d. 


GANOTS ELEMENTARY TREATISE ON PHYSICS, EXPERIMENTAL 
AND APPLIED. Translated and Edited from Ganot’s ‘‘ Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 
FIFTEENTH Epirion. Revised and Enlarged. With 9 Coloured Plates, 1057 Illustrations in the Text, and an Appendix 
of Problems, with Answers. Crown 8vo, 15s. 


GANOTS NATURAL PHILOSOPHY FOR GENERAL READERS AND 
YOUNG PERSONS. Translated and Edited from Ganot’s ‘‘ Cours Elémentaire de Physique,” by E. ATKINSON, Ph.D., 
gy EicutH Epirion. With 7 Plates, 624 Illustrations in the Text, and an Appendix of Questions. Crown 8vo, 
7s. 6d. 


A TEXT-BOOK OF PHYSICS. By W. Warson, B.Sc., Assistant Professor in 


Physics in the Royal College of Science, London ; Assistant Examiner in Physics, Science and Art Department. For use in 
Technical Schools, Advanced Science and Art Classes, Engineering Schools, Universities, &c., &c. With 564 Illustrations. 
Large Crown 8vo, 10s. 6d. [Just published. 


ELECTRICAL ENGINEERING. For Electric Light Artisans and Students. 
(Embracing those branches prescribed in the Syllabus issued by the City and Guilds Technical Institute.) By W. SLINGO 
and R. BROOKER. ENLARGED AND REVISED EpiTi0oNn. With 359 Illustrations. Crown 8vo, 12s. 


THE TESTING OF MATERIALS OF CONSTRUCTION.: A Text-book for 
the Engineering Laboratory and a Collection of the Results of Experiment. By WILLIAM CAWTHORNE UNWIN, 
F.R.S., M.Inst.C.E., Hon. M.Inst.M.E., Professor of Engineering at the Central Technical College of the City and Guilds 
of London Institute. SgconpD EpITIoN, REVISED AND ENLARGED. With 5 Plates and 188 Illustrations and Diagrams 
in the Text. 8vo, 16s. net. 


RIVINGTON’S COURSE OF BUILDING CONSTRUCTION. 


NOTES ON BUILDING CONSTRUCTION. Arranged to meet the Requirements 


of the Syllabus of the Science and Art Department of the Committee of Council on Education, South Kensington. 


Medium 8vo. 
Part I. ELEMENTARY STAGE. With 552 Illustrations. | PartIII. MATERIALS. Course for Honours. With 188 
10s. 6d. Illustrations. 21s. “ 
P. V. LA NS FOR BUILDING STRUC- 
Part II. ADVANCED STAGE. With 479 Illustrations. With 597 Illus- 
10s. 6d. trations. 155. 


LONGMANS, GREEN, & CO., LONDON, NEW YORK, ann BOMBAY. 
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ONL. WZ ONE MORE. 


It will be necessary to withdraw the Standard’s Remarkable Offer of THE LIBRARY OF FAMOUS LITERATURE at 


the present Introductory Prices within a Few Days. 


eation, a 100-Page Illustrated Prospectus of THE LIBRARY. 
limited because of the Great Demand for them. 


Meanwhile the Standard will send, Post Paid upon applica- 


But the number of Prospectuses is necessarily 
Intending Subscribers who wish to read 


THE FULL STORY OF THIS GREAT WORK 
SHOULD MAKE APPLICATION AT ONCE. 


Never in the world wasit so true as it is to-day that ‘“‘time is money.” 
‘The expenditure of vast sums, the collaboration of the greatest men of the 
an Se influence of a great newspaper, have all combined to achieve two 
results. 

FIRST.—AIl the best reading to be found in the million best books 
have been selected and edited, and, in many cases, translated, in order 
to make the Standard’s Liprary oF Famous LITERATURE twenty 
handsome volumes. 

SECOND.—An edition of ten thousand copies of this unequalled 
work has been, by virtue of a special and temporary arrangement, 
offered to the ten thousand purchasers who first apply, at half the 
regular price. 

This special price is not for a cheap edition. The same paper, the same 
broad margins, the same coloured plates and exquisite engravings, the same 
sumptuous bindings, are offered now for half price, and will afterwards be 
obtainable by those persons only who ean afford to pay the full price. Such 
an opportunity as this attracts the attention of every alert-minded man. 

The public have shown that they are alert. 

Although the offer has not long been before the world of book buyers, 
more than eight th susand people have already purchased Tue Lisrary. 

Only two thousand sets remain, and these will be taken up even more 


swiftly than were the others, for Tue Lisrary is now being advertised as no 
book has ever before been advertised. Every one who can make up his mind 
within the next three or four days may be sure of procuring a copy 
That is how the matter stands to-day. But you are not asked to make up 
your mind to-day. All you need do now is to cut out the ‘‘ Application for 
Prospectus,” which will be found at the lower right-hand corner of this page, 
and send it to the Standard Office. By the next day's post there will go 
to you free of charge, safely enclosed, by prepaid letter post, 
A HANDSOME 100-PAGE ;PROSPECTUS, 
or ILLUSTRATIONS OF THE NEw Liprary oF Famous LITERATURE, 
Edited by Dr. RICHARD GARNETT, C.B. 


It will take you an hour to read thess specimen pages. When you have 
read them and considered the details of the special offer which accompanies 
them, you will be in a position to decide ; you will have seen what the book 
is and what the bargain is, and if you then lose no more time, but send your 
order promptly to the Standard, accompanied by a cash payment of only 
half a guinea, you will not be among the belated and disappointed persons 
who wait until it is too late. 

There is just time to do this, there is no margin for delay. 

“Time is money.” 


ABOUT THE PROSPECTUS. 


Upon the receipt of a request, stating where 
this announcement appeared, the Standard 
will send, post paid, a ae one-hundred- 
page Illustrated Prospectus, which is referred 
to at the top of this page. Note what it is and 
what it contains. Its pages are, to begin with, 
of the same size as the pages of Tue Lisrary ; 
they are set in the same type and printed on 
the same kind of paper. There are, mureover, 
facsimile reproductions of thirty pages from 
Tue Lisrary itself. The contents of the 
Prospectus comprise : 

1. A prospectus in brief, a concise description 
of Tue Liprary in forty lines: 

2. A facsimile of the curious Greek manu- 
script of an oration of Demosthenes which 
forms the frontispiece of Volume I. of THe 
Liprary. 

3. A series of twenty pictures of Dr. Garnett 
and the famous men of letters who have made 
Tue Lisrary oF Famous LITERATURE. 

4. What this great Lisrary is (four pages). 

5. WhyTue Lrsrary has come into existence 
(cesuming a part of Dr. Garnett’s introduction 
to THe Liprary). 

6. What Tue Liprary contains (six pages). 

7. From celebrated men of letters (telling of 
the eminent men who have contributed to the 
making of THe Lisrary). 

8. ‘The illustrations and some technical 
details (as to the bindings, coloured piates, 
indexes, &c.). 

g. Specimens of the rare and quaint coloured 
plates which illustrate each volume of THE 
LisRary. 

to. Thirty specimen pages from THE 
Liprary itself. 

11. Three pages from the two large Indexes, 
General and Topical, included in the last 
volume of THE L1srary (which occupy seventy 
pages in full). ? 

12. Seventeen full-page Illustrations from among the five hundred full- 
page illustrations which illustrate THe Lisrary (these include reproductions 
ofcelebrated paintings, portraits of authors, their homes, and the like). 

This large pamphlet is sent to any one who will ask for it, without charge. 


LETTERS FROM SUBSCRIBERS. 
I FIND IT QUITE UP TO WHAT YOU ADVERTISED. 
Seaton House, Wembley, Middlesex. 
I received yesterday Tue Liprary or Famous Lirerature. I am 
wery pleased with it, and I find it quite up to what you advertised. 
DWARD W. WOOD. 
ALL THAT WAS REPRESENTED IN THE Pacerectus. 
Gijon, Spain. 
Tue INTERNATIONAL LipRARY OF Famous Levunatuns been 
received. It is a compendious treasure for every busy man—more $0 go one 


THE LIBRARY OF 
FAMOUS LITERATURE 


SHOWING THE HAND- 
SOME THREE QUARTER 
LEVANT MOROCCO 
BINDING IN THE 
SPECIAL BOOKCASE. 


situzied as I am—far from the reach of any 
library or centre where there are facilities for 
reference. 

In the cursory examination that I have been 
able to make, I find it to be all that was re- 
presented in the Prospectus, and it will afford 
me infinite pleasure to have at all times within 
reach the possibility of being in touch with the 
literary master-minds that the world has 7 
duced. 5. JONES. 


JUSTIFY THE HIGH PROMISES HELD 
OUT IN THE PROSPECTUS. 
Harringay. 

I have to acknowledge delivery of Tue 
Liprary oF Famous LireraATure, all in 
good order, a few days ago. I think it only 
just to the Editors and Publishers to express 
my entire satisfaction with the volumes. I 
consider they amply justify the high promises 
held out in the Prospectus, and I wish them 
all the success they well deserve. 

By all who have a taste for the best forms of 
literature, whether old or young, rich or poor, 
they cannot fail to be highly valued ; while to 
one who, like myself, is getting on towards the 
‘*evening of life,” I cannot think of anything 
more likely to be a solace and a pleasure, 
gatvering up, as it were. so many of 

uried treasures that one loved in past years, 
besides presenting such a wealth of some of the 
finest products of the human intellect, which 
it would be impossible for an ordinary mortal 
to know anything about, except by such an 
anthology as this. A. B. MORGAN. 


A SHORT CUT TO CULTURE. 
17, St. John’s Road, Eastbourne. 
Tue Liprary came safely to hand. It 
affords a wealth of reading fora man in years 


—a short cut to culture for the young unable to give their whole lives to 
the study of books in a complete say E. HARCOURT BURRAGE, 


SHOULD OBTAIN THE LIBRARY BY THE ADVERTISED SYSTEM 
OF MONTHLY PAYMENTS. 
** Stelvio,” Bassalleg Road, Newport, Mon. 

I was more than gratified when I received the full Morocco Bound 
Lisrary oF Famous Literature. I was delighted at the outside 
appearance, and very much so at the inside. The style and choice of 
authors is thoroughly good. _I feel I have many pleasant hours before me 
in the perusal of the volumes. i 

To those who cannot spare cash down, and they want a “good thing, 
my advice is to obtain Tae Liprary or Famous LirerRATuRE by your 
advertised system of monthly instalments. 

Tyne Engine Works, Newport. 


CHARLES H. BAILEY. 


(NOW ABOUT TO BE WITHDRAWN.) 

Those who subscribe now, in advance of publication, may obtain the 
Complete Work, Twenty Volumes, AT A REDUCTION OF FIFTY 
PER CENT. from the regular prices hereafter to prevail. Tue Lisrary is 
not sold in parts or by single volumes, but only in complete sets. The 
entire Twenty Volumes will be sent, all at one time, upon a preliminary 
> seen of but HALF-A-GUINEA ; further payments, after the Twenty 

olumes are in your home, to be at the rate of 9, 12, 15, or 21 shillings per 
snonth, according to the binding. 

A tasteful and convenient bookcase will be supplied to 
subscribers at a low price. 


INQUIRY FORM FOR THE 100-PAGE PROSPECTUS. 


If you do not wish to cut this slip out, carefully state that you saw this 
notice in Nature, otherwise the Prospectus cannot be sent. 
W. M. JACKSON, THE STANDARD, 
23 St. Bride Street, E.C. 
Having read in Nature your offer menting the Lisrary or Famous 
Lirerature, I request that you send me your Illustrated Pros pectus, 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. ISE 
~ | CE 


For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. Dings, who is well known for his anemometrical experi. ‘ 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows rectly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE £3 10 0 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
147 HOLBORN BARS, LONDON, E.C, «1064 Holborn.” 


THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


Ltd., CAMBRIDGE. 


NEW ROCKING. MICROTOME. 
1900 PATTERN. [PatTenTeD.] 

This Instrument ape pee the following great 
improvements over the old type of instruments :— 

(1) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
ment of the object. (4) A graduated arc for show- INDI 
ing the thickness of the sections. (5) Catch for 
holding the object above the edge of the razor. 
(6) Improved method of fixing thecord. (7) Anew Write 
object holder. 


Price (including object holder) £65 O O 


Write for of the above EVI 

= == Address all communications : So 

. = INSTRUMENT COMPANY, CAMBRIDGE. Messr 
XTRAORDINARY VALUE. [" 

REYNC 


PURE 
CHEMICALS 
A 
SPECIALITY. 


Works BIRMINGHAM] FT] 


= 


The 

IN POLISHED 100 Grammes to = = 

Of VERY BEST FINISH, with BOX. S. 1 Milligramme. > ay 
AGATE KNIFE EDGES COMPLETE LABORATORY FURNISHERS AND MANUFACTURERS on 

& BEARINGS, OF CHEMICAL, PHYSICAL, AND BACTERIOLOGICAL APPARATUS, on the 

BEAM SUPPORT, LEVELLING SCREWS, INCLUDING THE CELEBRATED “‘NIVOC” SPECIALITIES. adjust 
PLUMB LINE, EXTRA HOOKS. — 
SENSITIVE to 1 MILLIGRAMME. The 
£1 : S. CA ALOGU ES APPLICATION. box 18: 


W. & J. GEORGE, Ltd., late " RE 
Ec. BECKER & CoO., 33-37 HATTON WALL, LONDON. 
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ISENTHAL, POTZLER & CO.. 


85 MORTIMER STREET, LONDON, W. 


Telegrams : ‘‘ HYSTEREsIS."’ Telephone: 2099, GERRARD. 


CENTRAL DEPOT FOR RADIOGRAPHERS. 


INDUCTION COILS OF HIGH EFFICIENCY. 
Write for Lists, or better inspect our Installations. 
HIGHEST REFERENCES. 
EVERYTHING NOVEL & ORIGINAL. 


Sole Agents for Scotland : 
Messrs. JAMES WHITE, Cambridge Street, Glasgow. 


NEW SCIENCE LANTERN. 


Makers* 


REYNOLDS & BRANSON, 


IMPROVED 
PORTABLE 
DESIGN. 


The Universal Science Lantern has been devised for the projection of 
experiments. In the short box in front of the lantern is a hinged mirror, 
so placed that by the movement of a stud it may be introduced and placed 
at an angle of 45 degrees with the parallel beam. The beam is thus sent 
upwards through a horizontal convergent lens, on which a slide or horizontal 
piece of apparatus can be placed. Above this is the objective mounted ong) 
a brass pillar, and above the objective a prism or mirror (if the screen is 
elevated above the lantern plain prisms are required for each beam), silvered 
on the outside so that there is no double reflection. The mirror can be 
adjusted to any angle, and is intended to send the image in an approxi- 
mately horizontal direction to the screen. Slides can also be directly 
projected in the usual way. ; 

The base-board is made to fold so that the lantern can be packed into a 
box 184 x 84 X 20} with all its accessories i# situ. 

Price Complets, in Travelling Box, £9 


REYNOLDS & BRANSON 


&. TD. 


A. HILGER, 
204 Stanhope Street, Hampstead Road, London, N.W. 


POCKET SPECTROSCOPES. 


Direct Vision Pocket Spectroscopes, with er without 
COMPARISON PRISM and PHOTOGRAPHIC SCALE; for 
PHYSIOLOGICAL, CHEMICAL, and RAINBAND observations, &e. 


FILM REPLICAS OF ROWLAND DIFFRACTION GRATINGS, 
14,438 LINES PER INCH, mounted r 

(1) On Worked Plate Glass. Price 18s. 6d. 

(2) On Plane Parallel Plates of Worked Optical Glass. 
Price £2 2s. od. 

(3) In Pocket Spectroscopes (giving a spectrum of ever 20°, 
and distinctly dividing the D lines). Price from £3. 

(4) Adapted to Field Glasses for Eclipse Observations. 


Spectroscopes for any purpose; and every kind of 
8 troscopic Accessory. 


pec 
WRITE FOR PRICE LIST OF SPECTROSCOPES. 


CARL ZEISS, 


MANUFACTURER OF 
MICROSCOPES ; TELESCOPES (ASTRUNOWMICAL 
and TERRESTRIAL); PRISM FIELD GLASSES ; 
TELEMETERS ; PHOTOGRAPHIC OBJECTIVES ; 
and OPTICAL MEASURING INSTRUMENTS, 
including COMPARATORS, REFRACTOMETERS, 

BUTTER-REFRACTOMETERS, SPECTRO- 
METERS, 
LONDON BRANCH: 


29 MARCARET ST., CAVENDISH SQUARE, W. 


Telegrams :—DIACTINIC, London. 
CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED. 


OBSERVATIONS - - - 
SCIENTIFIC INVESTIGATIONS 


Can be performed easily 


and quickly, and impor- 
tant facts and deductions 
neatly and legibly re- 
corded, with the aid of a 
Writing Machine. The 
one that will enable the 
Scientist to obtain the 
best results, and give 
him the greatest satisfac- 
tion, is undoubtedly that 
Marvel of Mechanical 
Skill, 


For full particulars of this wonderful Instrument, send 
for Illustrated ‘“‘E” Catalogue to 


The YOST TYPEWRITER Co., Ltd., 
50 HOLBORN VIADUCT, 
London, E.C. 
WEST END DEPOT :—303 Oxford Street. 
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Price LETGHER & SONS (formerly Letcher Bros) 
‘RECENT & COMING | SCIENTIFIC MAKERS, 


ECLI PS ES _ 25 TURNPIKE LANE, HORNSEY, N, 
| 


BLOWPIPE CABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


‘SIR NORMAN LOCKYER, K.C.B. F.RS. =| TAMBLYN-WATTS 
‘Second Edition, containing an account of the observ- | SCIENTIFIC APPARATUS MAKER. 


ations made at Viziadrug, in India, in 1898, and of : , 
Catalogue of Electrical Apparatus and Materials, 6d. Post free, 
P a Catalogue of Balances and Weights, Apparatus for the Stud 
and of Mechanics, d&c., 6d. Post free. 


MACMILLAN AND CO., LTD., LONDON, GOLDIELANDS, SETTLE, YORKS. 


WATKINS & DONCASTER SECOND-HAND MICROSCOPES 


NATURALISTS, By SWIFT, WATSON, caouce, BECK, ZEISS, LEITZ, &. 
AND MANUFACTURERS OF Prices from £2 108. to & 
‘CABIN ETS APPAR ATUS of Second- and Fittings for all kinds of 
FOR ENTOMOLOGY, Savonan HISTORY. ALL BRANCHES OF ____ Send for New List. 
SPECIAL SHOW-ROOM FOR CABINETS. CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, E.0. 


a Call or send for detailed Catalogue (66 pp.), Post free on 
LASS BLOWING. 
N.B.—For Excellence and ote of Cabinets and G 


«Apparatus, references are permitted to distinguished 


watrons, Museums, Colleges, &c. All kinds of Experimental Glass 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. Blowing carried out for Scientific 
»Birds, Mammals, &c., Preserved and Mounted by First-class Workmen Men, Laboratories, &c. 
with true natural surroundings. All Books and Publications on Natural 
History supplied. INVENTORS’ WORKED OUT A AS PER PER INSTRUCTIONS. 
36 STRAND ’ LONDO N, w.c. OSSOR, Hittorf’s Tube showing the 
(Five Doors from Charing Cross.) 67 —-.. Road, E.C, _resistanceof the dark space. 
PHYSIOGRAPHY and GEOLOGY. TO SCIENCE LECTURERS. 
“COLLECTIONS & MIGROSCOPIC SLIDES, FoR LIVING PICTURES 
As advised by Science and Art Directory, arranged by a most 
, therefore no Flickerin 
~< ak. he P. Lists, 2d. 
To Science and Art Department, British, Indian and Colonia 
Museums, &c. Demonstration. agnificent Results. Docwra Triple, Prize Medals 


NOVELTIZS and RARE GEMS and PRECIOUS Highest Award. Su ifed to the Royal on agg Institution, Dr. H. Grat- 
STONES. Tan Guinness, Madame Ape.ina Parti, &c., &c. Patent Pamphengo, 


«Mineral Specimens for Museums, and Collectors, and all purposes. | Science Lanterns. The Universal ae 4-inch Condensers, 4-wick Lamp, 


Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Rock Specimens and Microscopic Sections of Rocks and Minerals 


vNEW AND VALUABLE nefiennit SPECIMENS CONSTANTLY | Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
‘Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


iews, Pamphlets Free. 
New CaTAcocueEs anv Lists Free. 


ong MINERALS, ROCKS & FOSSILS. 
MINERALOGY. 


SPECIALIST, Brewster =. : Mortimer Road, Kingsland, N. 


COLLECTIONS FOR STUDENTS. 
Micro. Slides, Collections Single of Minerals, Rocks and Carefully labelled and arranged in Boxes with Card Trays. 
; ®recious Stones, for the Student, Teacher and Prospector. 50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Elementary Collections in Case, 40 Specimens in Case, 6s. Blowpipe Rocks and Fossils at similar prices. 


Cases and all necessaries for Field or Class Work. 
LESSONS GIVEN. 300 Minerals in Cabinet, £4 4s. ; 400 do., £5 12s. 6d. 


SA M U EL H EN SO N, Catalogues Post Free. 


THOMAS D. RUSSELL, 
LONDON, W. 78 NEWGATE STREET, LONDON, E.C. 


25 per cent. Discount for Cash, or 14/6 a month (second-hand, 10/6 per 


i month) on the Three Years’ System. Lists free of 
f C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 
PIANOS EXCHANGED. 
These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free o! 
BECHS i EIN PIANOS CHAS. STILES & CO., 40 & 42 Southampton Row, 
LONDON, W.C. 


iff 


PR¢ 


STUD 


FE 
= 
my 
| 
| 
= = 
4 
OPT 
Incand 
7s. 6 
Lia, 
were. 
| 
cog 
fs 
4 
ii! 
be -= 
— 
ry 
q 


FEBRUARY 22, 1900} 


NATURE 


clxxxv 


X-RAY & AETHERIG TELEGRAPHY APPARATUS 


See “ Notes” 
in NATURE 


OF 
Sept. 14, 1899. 


Or tHE HIGHEST QUALITY «np FINISH ony, 
As supplied by us to H.M. Government and the leading 
Hospitals and X-Ray Workers throughout the World. 
We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 


Catt or Write FoR our New I Liustratep List, WITR 
TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW - 
Post FREE TO READERS oF ‘‘ NATURE.” 


* TO WORK. 


HARRY W. COX, Lid. 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 


MOORE’S HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE ‘PRINCIPLE OF , 
ARCHIMEDES" AND SPECIFIC GRAVITY. 


A is a delicate spring balance accurately graduated to | 
read Grams, and is capable of being lowered or raised 
by the string shown. | 

B is one of the set of cubes of various metals supplied | 
with the apparatus. | 

C is a glass vessel with fixed mark etched in glass, up 
to which water, or other liquid, is placed. The 
vessel is provided with draw-off cock. 


Sole Makers of this Apparatus— 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY, E.C. 
Manufacturers and Importers of Chemical and Scientific 
Apparatus and Pure Chemicals. 

WEIGHTS a Speciality, 500 Milligrams to 
1 Milligram, 1s. 6d. per doz. 
kK SEND FOR COMPLETE ILLUSTRATED 
CATALOGUE. 


Apparatus for estimation of sulphur in spent oxide. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 half-soon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL. 
APPARATUS 


Of every Descriptiom. 
Fine Chemicals, Volumetric Solutions; 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


eee" Catalogue of Apparatus, with Price List 
f Chemicals, free on application. 


Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


—— 


“OPTIMUS ” CANTILEVER pworocrarnic ENLARGER. 


This already popular model | 
is finished in a very superior | 
and practical style. The lamp 
gives a brilliant and even light. 
The optical system is through- 
out the best. The Lens will 
be found to give a very flat 
field and good marginal defini- 
tion. 


Incandescent Gas, 
7s. 6d. extra, 


* Suirep FoR Pocket 

CAMERA NEGATIVES. 

Diam. of Condenser 

Price, no Front Lens 

Extra for Front Lens... 
Covering Plates ... 


Catalogue POST FREE. 


PERKEN, SON & 


roin. 
200/- 


63/- 
8} 


8in. 

I 

37/- 3/* 
64x43 


*4in. sin. 6in. 


“OPTIMUS” MACIC LANTERNS 


| Mahogany outside 


FOR 
AND LECTU 
Each Lantern is efficient for Exhibitions. 
The Lens gives crisp definition, being a 
superior Achromatic Combin- 
ation, with Rack and Pinion, compound Con- 
denser of 4-in. diameter. Each has 3-wick 


| Refulgent Lamp, and is Complete in box. 


(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw Sliding Tubes, so 
that lenses of long focus may be used when 
projecting upon a screen at a great distance, £5 5s. 


Body, lined with metal, making 
thoroughly practical instrument, and really good value 
Russian Iron Body, Brass Sliding Tubes (Educational)... 


Do. do. (College) 


99 HATTON GARDEN, LONDON. 


HOLBORN CIRCUS. E.C. 


HARVEY 


& PERAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN) 


HAVE FOR DISPOSAL 


A NUMBER OF 


NICOL PRISMS AND TOURMALINES Of various Sizes. 
PROJECTION POLARISCOPES Of various Sizes in Stock, with large Nicol Prisms :— 


STUDENTS’ 


SPECTROMETERS. —P. O. Bridge Sets, 


for Schools.—Induction Coils. —Wimshurst 


Machines, 


X-Ray Apparatus.—Optical Banks, &c., &c 
Hi. & P. are the actual Manufacturers of the above. 


66 CHARING CROSS ROAD, 


LONDON, W.C. 
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NOTICE. SPECIAL RE-ISSUE BY NATURE 


INTERNATIONAL SCIENTIFIC SERIES 


FOR A STRICTLY LIMITED PERIOD. 


EIGHTY-SIxX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 


PUBLISHERS’ PRICE .. .. .. « £21 10 O 
BY INSTALMENT (ro-pavy) .. ss £14 140 


FOR CASH ..... ies £13 10 O 


The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 

Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 
slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


This special offer is open only for a short time, and intending purchasers will do wel 
therefore to send their orders without delay. 

For the benefit of those who do not feel disposed to buy the entire Series, it will be possible 
to secure half the Series, making 43 volumes, for £7 cash, or £7 7s. on the instalment 
system, the purchaser himself selecting the volumes. The whole Series or half, as the case 


may be, will be sent on receipt of the first payment of One Guinea—the rest to be paid at 
the rate of £1 1s. per month, 


NOTE: 


ORDER AT ONCE. 


A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’s STREET, W.C. 


A Pamphlet, giving titles, &c., of the Works in the Series, Specimen Pages, with Illustrations, of 
some of the Volumes, also Order Form, will be sent Post Free on application to 


C. WORSFOLD, “‘ NATURE” Office, ‘St. Martin’s Street, London, w.c. 


ORDER FORM. 


Date.. 1900. 
All cheques should be crossed and made payable to C. WORSFOLD, ‘‘ NATURE” Office, St. Martin’ s Street, W.C. 

I enclose One Guinea as first payment for ‘‘NATURE’s Re-issue of the International Scientific Series,” and I agree to 
pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on pe 
of the velumes, and my remaining payments on the corresponding day of each month following. 

Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or 
otherwise. 


{ further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid the expense and delay in forwarding cash from abroad. 
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PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CROSS, 
ESTABLISHED 1782. . 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 

LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 
LOSSES PAID OVER £22,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Bond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, C 
onium ; Hormiphora( preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scylliam, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


ophyllia, Alcy- 


THE DIRECTOR. 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, — 


Organised by‘HENRY S. LUNN, M.D., F.R.G.S.' 
W. HOLDSWORTH LUNN & CONNOP F.S. PEROWNE. 


A Cruise to the CENTRAL MEDITERRANEAN. 


| 
| CHADSELARS, PALMA,fALGIERS, MALTA, SICILY, SALERNO 


| -G0-OPERATIVE WORLD TRAVEL 


p CAPRI, NAPLES, MARSEILLES.) 
(Return Ticket to MARSEILLES included. ) 
AN EIGHTEEN DAYS’ CRUISE FOR £21 Os. AND UPWARDS: 
s.y. ARGONAUT. Tonnage, 3254; h.-p., 4000. 


| £10 10s. and £43 13s. TOURS TO ROME. 


| Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


ORIENT COMPANY’S PLEASURE CRUISES 


By their Steamship 
LUSITANIA (3912 tons register), 


For MOROCCO, BALEARIC ISLES, GREECE, TURKEY, 
ALGERIA, &c., embarking passengers at London, 6th April, and at 
Villefranche (Nice), 16th April. 


The following places will be visited :—TANGIER, PALMA, VILLE- 
FRANCHE, PIRAEUS (for Athens), CONSTANTINOPLE, MALTA, 
ALGIERS, GIBRALTAR. a will arrive back in London 
on rat ay. 


String Band, Electric Light, High-class Cuisine, 


F. GREEN and CO. Head Offices, 
ANDERSON, ANDERSON, and ce .Fenchurch Avenue. 


For passage, apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


Managers 


THE MOST NUTRITIOUS. 


Errss 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST--SUPPER. 


Sale by Auction. 


PRELIMINARY NOTICE. 
TUESDAY AND WEDNESDAY, MARCH 27 anp 28. 
THE “SAMUEL STEVENS” COLLECTION. 


MR. J. C. STEVENS begs to announce that 


he has received instructions from the Executors to Sell by Auction, at 
his Great Rooms 38 King Street, Covent Garden, on Tuesday and 
Wednesday, March 27 and 28, the well-known Collection of British 
Lepidoptera, formed by the late SAMUEL STEVENS, Esq., the result of 
over sixty years collecting and breeding ; consist —- of over 
100,000 specimens, and amongst them some —~~ F and exceptional 
varieties of a very large number of species, and a long series of many 
rare and extinct species too numerous to mention. 

On view day prior, 10 till 4. Catalogue in preparation, and can be had on 

application. 


SUBSCRIPTIONS TO ery 


To ALL PLACES ABROAD :— 
Quarterly -.. 8 0 
Cheques and Money Orders pa 


OFFICE: ST. MARTIN’S 


NOTICE. —adivertionmnants and business letters for NATURE should be addressed to the Publishers ; 
ications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


yable to MACMILLAN & CO., 


Editorial 


CHARGES FOR ADVERTISEMENTS. 

Sa 

*Three Linesin Column ... . 26 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half aColumn ... 115 O 
Half a Page, oraColumn..... 48 
Whole Page .. . +s - 660 

* The first line being in heavy type is charged Serer tun Lir- . 


Limited. 


STREET, LONDON, w.c. 
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é; 8 to 9 feet 


ATWOOD 


PHILIP HARRIS & Co, Lro, “S28 


COMPLETE LABORATORY FURNISHERS, BIRMINGHAM. 


i 
< ag 
Registered Differ-- New Catheto- Complete ‘Laboratory Furnishing. 
meter, 45158. EstiMATEs FREE. 
155. 
<< 


CROSSLEY Ss Gas ENGINES. 


GREAT 
RECENTLY REDUCTION 
IN 
REMODELLED. om 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


WaATSON’S NEW MICROSCOPES AND APPARATUS. 
| WATSON’S Parackromatic OIL IMMERSION CONDENSER. 


, 1°30; aplanatic aperture exceeds t‘25. Un 

use with either APOCHROMATIC or ACHRO- dodanie the finest Condenser obtainable for high-power 
MATIC OBJECTIVES, an adjustment being work. Optical part only ... m on woe - £5 00 
provided to the special lenses employed, for SCHOOL Iris MICRO hragm Now” 100 


altering the correction. There is no sacrifice of complete with z in. Objective, in poo 
. . 
efficiency, the performance being equal to the WATSON’ **ROYAL MICROSCOPE. ‘motel high-clas. 


most expensive Compensating or Huyghenian instru 

Oculars. WAT: SON’: FRAM” MICROSCOPE. A highest-class instrument a: 
BACTERIOLOGICAL APPARATUS. MICROTOMES. Apparatus 

(6 in. tube length, 5, 7, 10, and 14 diameters. "BOTANY and FIELD GEOLOGY. METAMORPHOSES 

” BOTANICAL and PHYSIO- 


PRICE, in Student’s Size and Pattern, either For Particulass of all-the bhove. sce 
power, 17/6 each. | Watson's New Suppl tal List to Catalogue No. 2, Post Free 


‘ | on application. 
For Pull Pavtlentore sce Sufflemontat. List, | Watson's Catalogue (No. 3) is a Classified List representing a Stock o/ 


Post Free. 40,000 first-class Micro-Slides, Post free om application. 
W. WATSON & SONS (Established 1837), Opticians to H.M. Government. 
313 HIGH HOLBORN, LONDO W.C. New Branch Now Open: 16 Forrest Roap, EpinsurGu. And at 78 Swanston Street, Melbourne, 


Australia. tested 39 Gold and other Medals at the principal International Exhibitions of the World. 


THE NEW STIGMATIC LENS. 


SERIES Il. 7/6. 
BRITISH DESIGN AND WoREMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with /w// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thas becoming a wide-angle lens of the highest excellence. Either 
combination ‘may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. i 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Sit Eleven Sizes are now ready from 3} to 18 inches eq. focus. 
CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J, H. DALLMEYER, Ltd., 25 NEWMAN STREBT, OXFORD STREET, LONDON, W. 


Printed by RICHARD CLAY AND ‘Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London and publishes ty Macuuaas 
anv Co., Lim:rEp, at St. Martin’s Street, London, W.C., and THe MacMILLAN Company, 66 Fitth Avenus, New York.—THurspay, Feb. 22, 1900. 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


MAR 12 1900 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“© To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1583, VOL. 61] THURSDAY, MARCH 1, 1900, [PRICE SIXPENCE 


[All Rights are Reserved. 


NEWTON & CO.’S EARLY CHAPTERS IN 


PATENT 


“DEMONSTRATOR'S” LANTERN, SCIENCE. 


FOR LIMELIGHT OR ELECTRIC. || The most simple | A FIRST BOOK OF KNOWLEDGE OF NATURAL 
i 
and for Vertical Projection. single Lantern HISTORY, BOTANY, PHYSIOLOGY, 
Price £10 10s. % yet constructed | PHYSICS AND CHEMISTRY FOR YOUNG PEOPLE. 


FLEET By Mrs. W. AWDRY 


NEW CATALOGUE (WIFE OF THE BISHOP OF SOUTH TOKYO, JAPAN). 


of Lanterns, Pro- 
jection Appara- EDITED BY W. F. BARRETT, F.R.S., 


tus and Slides, PROFESSOR OF EXPERIMENTAL PHYSICS IN THE ROYAL 
Post Free, COLLEGE OF SCIENCE FOR IRELAND. 


Registered as a Newspaper at the General Post Office.) 


With nearly Two Hundred Illustrations. Crown 8vo, 6s. 


“Deserves a warm welcome from all teachers of the young. 
illustrations are models of clear, careful, and unconventional work." — 
Literature. 

‘* It can be confidently recommended to the young as a sound and plea- 
santly written introduction to science.” —Guardian. 


JOHN MURRAY, ALBEMARLE STREET, W. 


NEGRETTI & ZAMBRA’S 
BALANCE | LONG RANCE BINOCULARS AND TELESCOPES 


Mahogany Base, Three 


Levelling Screws, &c., FOR MILITARY PURPOSES. 
ILLUSTRATED PRICE LISTS FREE BY POST TO 
ALL PARTS OF THE WORLD. 


T TO YEOMANRY TROOPS AND VOLUNTEER 
teel Knife Edges. | SPECIAL TERMS 
Will carry 100 grms. in CORPS REQUIRING SEVERAL GLASSES. 
each pan and turn with 


12mg. 24/-. 
THE 
** READY-FOCUS ” 
BINOCULAR. 


A great 


improvement over the ordinary system 
of Focussing. 


Invaluable in watching moving 
objects. 


BALANCE above with Agate Edges bound in Brass Will carry 100 NEGRETTI & ZAMBRA, 


and turn with 0.5 m.g. 2 
Scientiric INSTRUMENT MAKERS TO THE QUEEN, 


JOHN J. GRIFFIN & SONS, Lo.,, 88 HOLBORN VIADUCT, E.C. 


20-26 SARDINIA STREET, LONDON, W.C. Brancues : 45 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY OF EDINBURGH. 
CHAIR OF MEDICINE. ° 


The Curators of Patronage of the University of Edinburgh will, on a 
date to be afterwards fixed, proceed to the Election of a PROFESSOR 
OF MEDICINE, in room of the late Professor Sir THomas GRAINGER 
STEwart. 

Each Candidate for the Chair is requested to lodge with the undersigned, 
not later than Saturday, 14th April next, eight copies of his applicaticn and 
eight copies of any testimonials which he may desire to submit. One copy 
of the application should be signed. 

R. HERBERT JOHNSTON, W.S., Secretary. 

66 Frederick Street, Edinburgh, 22nd February, 1900. 


UNIVERSITY OF SOUTH WALES 
AND MONMOUTHSHIRE. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF 
WALES.) 


The Council invites applications for the Post of DEMONSTRATOR 
and ASSISTANT LECTURER in ANATOMY. Salary, £120. 

Applications and testimonials, which need not be printed, should be sent 
on or before March roth, 1900, to the undersigned, from whom further 
particulars may be obtained. 

J. AUSTIN_JENKINS, B.A., 
Secretary and Registrar. 
Cardiff, 13th February, 1909. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 


DRAUGHTSMAN in the Hydrographic Department of the Admiralty 
(17-25), 13th March. Expertness in Hydrographical Chart Drawing 
essential. 

The date specified is the latest at which applications can be received. 
They must be made on forms to be olstained, with particulars, from the 
Secretary, Civil Service Commission, London, S. 


CHEMIST, Ph.D., late 1851 Exhibition 


Science Scholar, &c., experienced ia Inorganic and Organic Chemical 
Research and Analysis, desires Appointment in Chemical Works or 
otherwise in England, Colonies or America, where experience would be 
useful.—Apply, G. H.,” Nature Office. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


The Right Hon. Lorp Rayieicu, M.A., D.C.L., LL.D., Sc.D., 
F.R.S, M.R.1., Professor of Natural ey R.1., will, on Saturday 
next, March 3, at Three o'clock, begin a Course of Six Lectures on 
* Polarised Light.” 


Subscription to this Course, One Guinea. 


LONDON MATRICULATION AND HOSPITAL 
SCHOLARSHIPS. 


QUERNMORE. 

Special Preparation for the above, Privately, in Class, or by Corre- 
spondence, by Messrs. JOHN GIBSON (First Class, Cambridge) and G. 
LOLY (First Class, London), with large Staff of Specialist Tutors. Resident 
Pupils received at Upper Norwood. Long list of successes on application. 

N.B.—The London Matriculation Guide, with Examination Papers and 
Solutions (price 1s.), is issued each January and June. 

Address: Messrs. GIBSON & LOLY, 24 Chancery Lane, W.C. 


INSTRUCTION IN 


PURE CULTIVATION OF YEAST, | 
According to HANSEN'S Methods. 


Courses for Beginners, as well as for Advanced Students, in Physiology 


and rar of Fermentations— Biological Analysis of Yeast. 
Manuals:—E. Chr. H 


London (Spon), “Alfred Srgensen ‘‘ Micro-organisms and Ferment- 
ation.” London (F. W. Lyon), 1893. 


h 


ansen: ‘‘ Practical Studies in Fermentation.” 


bay yo Particulars on — to the Director, ALFRED JORGENSEN, 
e 


SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 


Well-equi 
LABORATORIES, DAY AND EVENING. 


Personal 
‘*R.,” Heathcote Street, Gray's Inn Road, W.C, 


Now Ready, 8vo, Price 6s. net. 


RECENT & COMING 
ECLIPSES. 


SIR NORMAN LOCKYER, K.C.B., F.R.S. 


Second Edition, containing an account of the observ- 
ations made at Viziadrug, in India, in 1898, and of 
the conditions of the Eclipses visible in 1900, 1901 
and 1905. 


MACMILLAN AND CO., LTD., LONDON. 


EVERETT & CoO., 


MECHANICAL ENGINEERS AND 
ELECTRICIANS, 
22 CHARTERHOUSE SQUARE, E.C. 
Makers of High-Grade Physical and Electrical Apparatus. 
Apparatus designed and made for Laboratories and Research Work. 
ALL KINDS OF EXPERIMENTAL WORK. 
gae- «Our List is now ready, and may be had post free 
on application. 


LETCHER & SONS (formerly Letcher Bros. ), 


SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 


BLOWPIPE CABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


‘Leads all other.. 
Writing Machines 
in point of modern 
improvements, .- 
simple construc- 
tion, and wearing 
qualities........ 


THE... 


SMITH PREMIER 
Typewriter. 


URCHASERS of Smith Premier Type- 

’ writers may be absolutely certain 

they have the best writing machines 

that can be turned out by a wise com- 
bination of men, material, and money. 


Seno For ART CATALOGUE, POST FREE. 


The Smith Premier Typewriter Co., 


14 Gracechurch Street, 
LONDON, E.C. 
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BARGAINS IN SCIENTIFIG BOOKS. 


BEDDARD, M.A. (FRANK E.), ANIMAL 
COLORATION. An Account of the Principal Facts and 
Theories relating to the Colours and Markings of Animais. 
With 4 Coloured Plates and Woodcuts in the Text, Demy 
8vo, Cloth (6s.). 2s. 9d. 

McALPINE (Prof. D.), BIOLOGICAL 
ATLAS—A GUIDE TO THE PRACTICAL STUDY 
OF PLANTS AND ANIMALS, adapted to the Require- 
ments of the London University, Science and Art Depart- 
ment, and for Use in Schools and Colleges, containing 24 
Plates, with 423 Coloured Figures and Diagrams, with 
Text giving Arrangement and Explanation, Equivalent 
Terms, Glossary, and Classification, Royal 4to, Half Cloth 
(7s. 15. Od. 

COLE, F.R.M.S. (A. C.), THE METHODS 
OF MICROSCOPICAL RESEARCH, A PRACTICAL 
GUIDE TO MICROSCOPICAL MANIPULATION. 
Second Edition, much Enlarged, 8vo, Cloth (6s.). 15. 6d. 

SANDFORD (E.), A MANUAL OF EX- 

«OTIC FERNS AND SELAGINELLA. Comprising 
descriptions of over 1000 Species and Varieties, and. up- 
wards of 500 Synonyms, also Notes on their History, Cul- 
tureant Vanagement. Crown 8vo, Cloth (6s. 6d.). 15. 3¢. 

BRITTEN, F.L.S. (JAMES), EUROPEAN 
FERNS, THEIR FORM, HABIT AND CULTURE, 
with 30 Facsimile Coloured Plates, Painted from Nature by 
D. BLAIR, F.L.S., Demy 4to, Cloth (215.). 7s. 

NEWMAN, F.Z.S.(EDWARD), BRITISH 
BUTTERFLIES AND MOTHS. Illustrated with 
nearly 900 Life-size Figures of Species of Butterflies and 
Moths. Super Royal 8vo, Cloth, Gilt Edges (25s.). 12s. 

Postage 4d. extra on one, or 6d. on two. 
H. J. GLAISHER, New and R inder Bookseller, 57 Wigmore Street, 


London, W. 
Catalogues Post Free on application. 


JUST OUT. 
Demy 8vo, Uncut, Prite 31s. 6d. net, by post 32s. 


BRITISH DRAGONFLIES: 


Being an Exhaustive Treatise on our Native Odonata; their 
Collection, Classification and Preservation. 


By W. J. LUCAS, B.A., F.E.S. 


Very fully illustrated with 27 Plates illustrating 39 Species, 
exquisitely printed in Colour,and numerous Black and White 
Engravings. 


CRIES AND CALL NOTES OF WILD 


BIRDS. A Popular description of the notes employed by our 
commoner British birds in their songs and calls. Illustrated by musical 
notation. By C. A. WITCHELL. 1s., by post ss. 2d. 


NATURALIST’S DIRECTORY for 1g0o. 


Sixth year of issue. Invaluable to all Students and Collectors. 15. 6d., 
by post 15. 9d. 


PRACTICAL TAXIDERMY. A Manual 
of Instruction to the Amateur in Collecting, Preserving and Setting 
up Natural History Specimens of all kinds. By M. BROWNE, 
F.Z.S. 2nd Edition. 7s. 6d., by post 7s. 10d. 


BOOK OF BRITISH HAWK MOTHS. 


A Popular and Practical Manual for all Lepidopterists. Copious! 
Illustrated from the Author's own exquisite drawings. By W. J. 
LUCAS, B.A. 3s. 6¢., by post 3s. 9d. 


VIVARIUM. Snakes, Lizards, and other 
Reptiles, and How to Keep them in Confinement. By Rev. G. C. 
BATEMAN. Illustrated. 7s. 6d. net, by post 8s. 

Full Catalogue on Application. 


London: L. UPCOTT GILL, 170 Strand, W.C. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 
In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interestor importance. Their operations 
affect the welfare of —?7 of the ¢ ity, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants ; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be 10s. for each volume, payable on 
delivery of the first number of the volume ; or arrangements may be made 
to supply only the — relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will ed 


VERLAG VON GUSTAV FISCHER IN 
JENA. 


Soeben erschien : 


JENAER GLAS 


und seine Verwendung 
IN WISSENSCHAFT UND TECHNIK. 


Von DR. H. HOVESTADT. 
Mit 29 Abbildungen im Text. 
Preis: Broch. 9 Mark, Geb. 10 Mark. 


next summer, and if sufficient subscribers support the work, the thr 

1 will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals pl books. 

he names and addresses of subscribers, and applications for prospectus 

may be sent to the undersigned. 


The undersigned will be glad to hear from PRINTERS willing to give 
estimates for printing, and from PUBLISHERS willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 


4 Cowper Road, Acton, London, W. 


THE SCIENTIFIC 

AND MAGAZINE OF SYSTEMATIZED NOTES. 
METEOROLOGICAL SECTION. 

CLIMATE: GENERAL. 4s. 

CLIMATE: AQUEOUS VAPOUR. 6s. 

CLIMATE: BARIC CONDITION. 

- The last No. is in Press. 

To be followed by 
CARBONIC ACID, CHEMICAL RAYS, &c., to WIND. 
O DRISCOLL, LENNOX & CO., 10 and 12 Elephant Road, Elephaut 
and Castle, London, S.E: 


(Reprinting. 
Present Subscripticn Price, 10s. 


JUST PUBLISHED BY THE ALEMBIC CLUB. 


LECTURES ON THE HISTORY 


OF THE 


DEVELOPMENT OF CHEMISTRY 
SINCE THE TIME OF LAVOISIER 
By Professor A. LADEN BURG. 
Translated from the Second German Edition 
By LEONARD DOBBIN, Ph.D. 

(With additions and corrections by the author). 

Cloth, Crown 8vo, 373 pages. Price 6s. 6d. net ; by Post, 6s. 10d. 
Edinburgh : WILLIAM F. CLAY, 18 Teviot Place. 


Just Published. One Volume, Folio, Cloth, £1 55. net. 


PUBLICATIONS OF SIR WILLIAM 
HUGGINS’S OBSERVATORY. Vol. I.: An Atlas of 
Representative Stellar Spectra, from A4870 to A3300, to- 
gether with a Discussion of the Evolutional Order of the 
Stars, and the Interpretation of their Spectra. Preceded 
by a Short History of the Observatory. With 13 Plates 
and Engravings. 


WILLIAM WESLEY & SON, 28 Essex St., Strand, London. 


‘ 
| 
a 
q 
| 
} 
| 
q 
7, 


NATURE 


{Marcu 1, 1900 


CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY 8S. LUNN, M.D., F.R.G.8., 
W. HOLDSWORTH LUNN & CONNOP F.S. PEHROWNE. 


A Cruise to the CENTRAL MEDITERRANEAN. 


MARSEILLES, PALMA, ALGIERS, MALTA, SICILY, SALERNO 
ann CAPRI, NAPLES, MARSEILLE S.) 


(Return Ticket to MARSEILLES included.) 


AN EIGHTEEN DAYS’ CRUISE FOR £21 Os. AND UPWARDS. 
s.y. ARGONAUT. Tonnage, 3254; h.-p., 4000. 


£10 10s. and £13 13s. TOURS TO ROME. 


Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helis 
pomatia, Astacus, Amphi , Rana, Anodon, &c., for Dissection purposes. 

THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
A hrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

(80 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
ATURAL HISTORY. 


SPECIAL FOR CABINETS. 
Te Call or send for detailed Catalogue (66 pp.), Post free on 


application. 
N.B.—For Excellence and Superiority of Cabinets and 
Ap tus, references are permitted to distinguished 


Patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
istory supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 


Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 45. ; 400 do., £5 12s. 6d. 


Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 


Mineralogists, &c. 
To Science and Art Department, British, ‘Indian and Colonial 
Museums, &c. 
NOVELTIES and and PRECIOUS 


Mineral Specimens /or Museums, and Collectors, and all purposes. 
Rock Specimens and ——— pa of Rocks and Minerals 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
‘ores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAacoGuEs anv Lists Free. 


BORD'S PIANOS 


25 per cent. Discount for Cash, or 14/6 per month (second-hand, 10/6 per 
month) on the Three Years’ g 


C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 


ystem. Lists free of 


PIANOS EXCHANGED. 


BECHSTEIN PIANOS 


These magnificent Pianos for Hire on the Three Years’System a 
advantageous prices and terms. Lists and particulars free of 


CHAS. STILES & CO., 40 = Southampton Row, 


“OPTIMUS ” CANTILEVER ENLARGER. 


This already popular model 
sy: 2 is finished in a very superior 
and practical style. The lamp 
gives a brilliant and even light. 
The optical system is through- 
out the best. Zhe Lens will 
be found to give a very flat 
field and good marginal defini- 
tion, 


* Surrep ror Pocxer 
CAMERA NEGATIVES. 
Diam. of Condenser ... *gin. sin. 6in. _—roin. 


Price,no Front Lens ... 62/- 
Extra for Front Lens... y 
Covering Plates ... ae x x42 84x hin. 


Catalogue POST FRE 


PERKEN, SON & 


FOR DRAWING 
AND LECTURE 


“OPTIMUS” MAGIC LANTERNS 


Each Lantern is efficient for Exhibitions. 
The Lens gives =~. definition, being a 
superior Achromatic Photographic Combin- 
ation, with Rack and Pinion, Con- 
denser of 4-in. diameter. Each has 3-wick 
ai ent Lamp, and is Complete in box. 
(4-wick Lamp, 2s. extra.) 


Mahogany outside Body, Panelled Door, 
Brass Stages, and 3-draw bang oh Tubes, so 
that lenses of long focus may pe Teg 
projecting upon a screen at a Pods distance, £5 6s. 


a outside Body, lined with metal, making 


a 
£2120 


horoughly practical instrument, and really good value 
Russian Iron Body, Brass Sliding Tubes (Educational)...  .. 330 
Do. do. (College) 80 


99 HATTON GARDEN, 
HOLBORN CIRCUS, E.C. 


LONDON. 
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ONLY FOUR DAYS MORE. 


On Tuesday next, March 6th, perhaps on Monday, it will be imperative that the Standard shall finally withdraw the 
offer of THE LIBRARY OF FAMOUS LITERATURE at the introductory price. 


ORDERS MAY BE BOOKED BY TELEGRAPH 


Up to Tuesday, 5 p.m., but the Standard cannot guarantee to execute all such orders, and reserves the right to return those that 
arrive at thelast moment. To be certain, therefore, of securing one of the few remaining copies of this great work, which makes 
AN IDEAL LIBRARY FOR THE HOME (containing: 1000 of the world’s masterpieces), it is necessary to send your order NOW. 


A GREAT OPPORTUNITY THAT IS PASSING. 


A man is never more vexed than when he has just missed a train and sees 
it moving out of the station, taking other people to the place where he 
wanted to go. He did not know until that moment how keen he was to go, 
and in all probability he lost the train because he had not made up his mind 
until the last moment. 4 

That is the frame of mind in which a good many people will find them- 
selves when the Standard has withdrawn the 
temporary offer it now makes in connection 
with the or Famous LITERATURE. 
The advertisements have appeared day after 
day. If you like to have the best sort of 
books in your house, and like to get the best 
possible bargain for your money, you must 
have said to yourself that you would like to 
secure a copy of THe Liprary. But you had 
other things to think about. The, paper was 
full of war news, and you did not stop to cut 
out the order form just then. 

NOW, THERt IS NO MORE ‘1IME 
TO LOSE. If you delay, the train will 
have started without you—the train, so to 
speak, that runs through the varied and 
beautiful domains of the world’s literature, 
where the masterpieces of all the ages stand 
forth like mountains, where fiction and humour 
and verse flow in ample streams, where har- 
vests of pleasure and profit, too, await your 
coming. Itisaland of delights, to which, if 
you have but little leisure, you may go for 
only ten minutes at a time, always returning 
refreshed and stimulated ; a land in which you 
may spend long, cosy evenings, forgetting the 
March winds ; a land to which the members of 
your family may journey with ‘you and return 
with a thousand pleasant impressions and 
rec llections to discuss, 

To follow out the simile, to-day, you may 
for half-fare book your passage to this lovely 
country, which is so easily reached and yet so 
far removed from the cares and fatigues of 
daily life, and your ticket will be not for one 
journey only, but for life, enabling you to run 
all the way up and down the line as often as 
you please, stopping where you wish. 

Few will with to lose such an opportunity ! 
But, to drop metaphor, probably on Saturday, 
certainly by Monday, the Introductory Edition 
will be exhausted, and no more sets will 
remain to be had at half the regular price. 


If you do not wish to lose a great opportunity, you must make up your 
mind at once. 


SPECIAL INTRODUCTORY TERMS 
TO BE WITHDRAWN MARCH 6, OR SOONER. 


_Those who subscribe now may obtain the Complete Work, Twenty 
Volumes, AT A REDUCTION OF FIFTY PER CENT. from the 


THE LIBRARY OF 
FAMOUS LITERATURE 


SHOWING THE HAND- 
SOME THREE QUARTER 
LEVANT MOROCCO 
BINDING IN THE 
SPECIAL BOOKCASE. 


regular prices hereafter to prevail. Tue Liprary is not sold in Ss or 
by single volumes, but only in complete sets. The entire Twenty Volumes 
will be sent, all at one time, upon a preliminary payment of but HALF- 
A-GUINEA;; further payments, after the Twenty Volumes are in your 
home, to be at the rate of 9, 12, 15. or 21 shillings per month, as indicated 
in the Order Forms. Intending subscribers may examine the work, in the 
different styles of binding, at the Standard Office, 23, St. Bride-street, 
near Ludgate Circus ; and at the establishment of Messrs. Chappell and 
Co., Pianoforte Manufacturers, 50, New Bond 
Street, where orders may be booked, both 
for Cash Payments and.on Monthly In- 
stalments. A tasteful and convenient book- 
case, made to contain the 20 volumes of 
Tue Liprary, is supplied to subscribers at 
a low rate. 


PRICES FOR CASH 
PAYMENT. 


Those who prefer to send cheque in full and 
secure a‘discount for cash payment may secure 
the work at the following prices : 


Cloth Binding ... ove .. 6} Guinéas. 
' 


Half Persian Calf (excellent . 
binding for the price) +» 84 Guineas. 


Three-quarter Red Levant 
Morocco (especially recom- 
mended) ove ove 10} Guineas. 


Full Morocco Extra (for Pre- 
sentation purposes) ... «+ 144 Guineas. 
Price of the Bookcase, 18s. 6d. 


All cheques should be made payable to W. 
M. Jackson. 


* NOTE ON _ BINDINGS. — Tue 
5 Lisrary is bound in Cloth only in con- 
formity to the usual custom. The Harr Perstan Cate is a very 
attractive and durable binding. But we particularly recommend the 
THREE- QUARTER RED° LevANT Morocco as_ the handsomest and 
most artistic form of the work, and on account of its relative 
cheapness, It is an ornament to the library or drawing-room. For 
presentation purposes, or for those who desire the finest bindings obtain- 
able, the sumptuous Futt Morocco will be found to meet every 
requirement. 


ORDER FORM. 


MONTHLY PAYMENTS. 


(These special prices apply ONLY to the Introductory Edition, and will be withdrawn on or before March 6th.) 


W. M. JACKSON, THE STANDARD, 23 St. Bride Street, London, E.C 
enclose herewith HALF-A-GUINEA, for which please send me the 


I 
LITERATURE, at the special advance-of-publication price, bound in— 


complete set of 20 Volumes of THE LIBRARY OF FAMOUS 


(Strike out three of these.) 


Cloth. Half Persian Calf: 
I agree to complete my purchase of the work by 
15 further payments of 9s, per month (for Cloth). 
My next payment shall be due upon the despatch of the 20 volumes ; 


if owing to unforeseen circumstances 
shall cancel this agreement. 


Please also send the Special Bookcase made to contain the 20 volumes of THE LIBRARY, for whi 
fuither Monthly Payment of 18s. 6d., after the payments for the Books are completed. 


Adress .....0 


Please address the package to... 


Three-quarter Red Levant. 


Full Morocco. 


*15 further payments of 15s, per month (for Three-quarter Red Levant).* 
15 ” ” Sts. » xs (for Full Morocco). 


sl and my succeeding payments on the corresponding day of each month thereafter. 
Until such payments are complete, I that the volumes, not being my property, Be 


shall not be disposed of by sale or otherwise. I further agree that 


which you shall be the judge, the volumes cannot be delivered, the return of the deposit of Half-a-Guinea to me 


ch I agree to make one } Strike out i eee 
is not desired. 


The Introductory Edition is sold at so low a price that the cost of carriage must be paid by the subscriber. 
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KODAK 


cameras require no dark 
room for changing the 
films. The spools of ex- 
posures may readily and 
safely be sent by post, 
for development and 
printing, from all parts of 
the world. Kodaks for all 
purposes from £1 Is. to 
£7 7s. Full catalogue free. 
KODAK, Limited, 
43 Clerkenwell Road, LONDON, 
E.C.; Retail Branches ; 60 Cheap- 


side, E.C.;-115 Oxford Street, W.; 
171-173 Regent Street, W. 


Medals and Highest Awards at all Great Exhibitions. 


; NEW SERIES 
ROSS SCIENCE LANTERNS 
ESTD. 1830. 


FOR SCHOOLS, 
COLLEGES, & PRIVATE 
EXHIBITIONS. 


PHOTOGRAPHIC LENSES 
AND CAMERAS. 
MICROSCOPES, 
TELESCOPES, FIELD 
CLASSES, &¢., &c. 


PRISMATIC 
BINOCULAR GLASS. 


‘*The power and field of a Tele- 
scope in the compass of an Opera 
| Glass.” 


| Combining Extreme Portability Magnification. 


with High Power, Perfect Me- times -- 
chanical Construction, and 10 0 0 
Exquisite Definition. ~20 0 0 


Il! fine BOND STREET, LONDON, 
And 31 COCKSPUR STREET, CHARING CROSS, S.W. 


MULLER 


SCIENTIFIC 
GLASS BLOWERS 


|= and Physical Apparatus. 


PATENT DOUBLE 
SURFACE CONDENSER 


Extremely Small and Light, 
Great Efficiency. 
PARTICULARS OF ABOVE AND PRICE 
LISTS OF APPARATUS ON 
APPLICATION TO 


148 HIGH HOLBORN, 
LONDON, W.C. 


— 


IMPROVED D’ARSONVAL 


GALVANOMETERS. 


SENSITIVE 
£ 1 0-0-0 | [ : i for 
AND |i DEFLECTIVE, 
£4- 10-0 ZERO, 
LIBERAL DISCOUNTS. 
WORK. 


Write for Price List and Particulars of Potentiometers, 


mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO.; Lp., 


“ THRIPLANDS,” 


Galvanometers, Electrical Thermometers, Experi- 
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NEW MODEL 


PORTABLE 
EQUATORIAL 
MOUNTING 


For 3” or 34” 


TELESCOPES. 


ow Motion, in 


Latitude Adjustment, Clamp for Declin- 
ation Axis, Quick and SI 
Right Ascension. 


EQUATORIAL MOUNTING with Divided Circles and Stand 
fitted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3’’ Telescope, £25. 


ILLUSTRATED CATALOGUE GRATIS. 


J. H. STEWARD, 


OPTICIAN, 


SECOND-HAND ASTRO. TELESCOPES, &c. 


4inch by Troughton & Simms, Equatorial Mount with Clock. 
4-inch by Cooke, Equatorial Mount. 
38-inch by Daltmeyer, quatorial Mount. 
Spoceecncupe with Diffraction Grating, £40. 
Filar Micrometer by Browning, £15. 


Large Transit Instrument by Troughton & Simms, 13-inch 
bject Glass, 14-inch Circles divided on Silver. 
Several other Telescopes, also Microscopes and other Instruments, 
by best Makers in Stock. 


FULL LISTS ON APPLICATION. 


Cc. BAFFLER, 244 HIGH HOLBORN, LONDON. 


406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 


W. 
- A NEW STEREOSCOPIC BINOCULAR 

FIELD GLASS 

. Of NEW FORM and CONSTRUCTION. 


(English Patents, Nos. 5639 and 
7942, 1894.) 
Of handy size, with large 


achromatism, and very decided 
STEREOSCOPIC effect, and 


always ready for use. 
— Prices: £6 to £8. 

For NAVAL MEN and DEERSTALKERS, &c. (we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight). Prices: Night, £10; Day, £11. 


field, brilliant definition, perfect - 


which, when once adjusted, are | 


| COSSOR, 


FARRINGDON RD., 
E.C. 


Original Maker of ‘‘X*’? RAY TUBES in England. 
FOCUS TUBES giving finest possible definition. IMPROVED TUBE 


HOLDERS, with arrangement for securing wires to avoid perforation of tube. 
All kinds of ‘*X” Ray Apparatus, Mercury Pumps, Screens, Spark 
Gaps, &c. Applications for Price Lists invited. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutrtsr, therefore no Flickering. Superb Mechanism. 

The Moto-Phote Camera for taking the Pictures Illustrated Lists, 2d. 
See Mr. HuGuEs’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpen, Esq. ; great 
succ:ss. New Oxyhydrogen Microscope. Science Lanterns for Class 
D-monstration. Magnificent Results. Docwra Triple, Prize Medals 
Hizhest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
tan Guinness, Madame Ape.ina Patti, &c., &c. Patent Pamphengo, 
Suience Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
Gavings 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

jews, &c., 6d.; Postage 2d. Pampblets Free. . HUGHES, 
Speciaist. Brewster House, 82 Mortimer Road, Kingsland, N. 


For Photography, Unsurpassed for fine definition. 


Coxe JENses 


TAYLOR, TAYLOR, & HOBSON, 
Stoughton Street Works, Leicester; 
and 18 Berners Street, London, W. 


PHCENIX FIRE OFFICE, 


| 19 LOMBARD ST., BS.. and 57 CHARING CROSS, S.W. 


STABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 
LOSSBb PAID OVER £22.000.990 


‘Illustrated Price List free. 
CARL ZEISS or sena), 
29 MARGARET STREET, REGENT STREET, LONDON, w. 
i- 


THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


Ltd., CAMBRIDGE. 


NEW ROCKING MICROTOME. 
1900 PATTERN. 

This Instrument possesses the following grea 
improvements over the old type of instruments :— 

1) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
ment of the object. (4) A graduated arc for show- 
ing the thickness of the sections. (5) Catch for 
holding the object above the edge of the razor. 
(6) Improved method of fixing the cord. (7) Anew 
object holder. 

Price (including object holder), £5 O O 
Write for Pamphlet descriptive of the above 
Instrument. 

Address all communications : — 


INSTRUMENT COMPANY, CAMBRIDGE, 
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MACMILLAN & CO.'S BOOKS 
STUDENTS OF ANATOMY, PHYSIOLOGY, AND EMBRYOLOGY. 


SIXTH EDITION, LARGELY REVISED, OF PART IV. 


A TEXT-BOOK of PHYSIOLOGY. By Sir Micnarr Foster, K.C.B., M.A., 
M.D., LL.D., F.R S. Professor of Physiology in the University of Cambridge. Assisted by W. H. RIVERS, M. A., M. D., 


University Lecturer in Physiological and Experimental Psychology in the University of Cambridge. 


The Senses. 8vo. 10s. 6d. 


TEXT-BOOK OF PATHOLOGICAL | LESSONS IN 


ANATOMY AND PATHOGENESIS. By Prof. ERNST | 
ZIEGLER, of Tiibingen. 
English Students by DONALD MACALISTER, M.A., M.D., 
B.Sc., F.R.C.P., and H. W. CatTett, M.D. With 
Illustrations. Part I.—General. Second Edition. 12s. 6d. 
Part II.—Special. Sections I.-VIII. Third Edition. 
17s. net. Sections IX.-XV._ 17s. net. 


A. TEXT-BOOK of COMPARATIVE | 


ANATOMY. 
logy in the University of Ziirich. 
English Translation by Dr. ERNst HAECKEL. Translated | 
iby Henry M. Bernarp, M.A, Cantab., and MATILDA 
BERNARD. Vols. I. and II. (completing the Invertebrates). 
8vo. 17s. net. each. 


in ELEMENTARY AN.-. 


ATOMY. By ST. GEORGE MIVART, F.R.S., 
Author of ‘* The Genesis of Species.” Feap. 8vo. 6s. 6d. 


ELEMENTS of the COMPARATIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of Dr. ROBERT WEIDERSHEIM, Professor 
of Anatomy, and Director of the Institute of Human and 
Comparative Anatomy in the University of Freiburg, in 
Baden. By Prof. W. N. PARKER. Second Edition. 
12s. 6d. net. 


By Dr. ARNOLD LANG, Professor of Zoo- 


~The STRUCTURE of MAN: An IN- 


Translated and Edited for | 


With Preface to the | 


DEX to his PAST HISTORY. By ROBERT WIED- 


ERSHEIM. Translated by H. and M. BERNARD. 
The Translation, Edited and Annotated, and a Preface 
written by G. B. Howes, F.R.S., Professor of Zoology, 
‘Royal College of Science, London. With 105 Figures in 
the Text. 8vo. 8s. net. 


ZOOTOMY. Vertebrata. By T. JEFFERY PARKER, 


F.R.S., Professor of Biology in the University of Otago, | 


New Zealand. With Illustrations. Crown 8vo. 8s. 6d. 


HUMAN EMBRYOLOGY. By Prof. 


G. S. MINOT. 8vo. 25s. net. 


The LIVING ORGANISM. An Intro- | 


duction to the Problems of Biology. By ALFRED EARL, 
M.A., late Scholar of Christ’s College, Cambridge ; of the 
Inner Temple, Barrister-at-Law. Crown 8vo. 6s. 


An ATLAS of PRACTICAL ELE- 
MENTARY BIOLOGY. By G. B. HOWES. With a 
Preface by the Right Hon. T. H. HUXLEY, F.R.S. 

[New Edition in preparation, 


ELEMENTARY BIOLOGY. By T. H. 


HUXLEY, F.R.S., andH. N. MARTIN, F.R.S. New | 


| 


Edition. Revised and extended by G. B, Howes and 


D. H. Scotr. 10s, 6d. 


INSTRUCTION in| 


Illustrated. Part EV. 
[Ready on Tuesday. 


ELEMENTARY 


BIOLOGY. By Prof. T. JEFFERY PARKER, 
F.R.S. Illustrated. Third Edition, revised. 10s. 


tiie BOOK of PHYSIOLOGY. “By 
Sir MICHAEL FOSTER, K.C.B., M.D. With II- 
lustrations. Sixth Edition, largely revised. In Four Parts. 
Part I. Blood—The Tissues of Movement, the Vascular 
Mechanism. 10s. 6d. Part IJ. The Tissues of Chemical 
Action, with their Respective Mechanisms— Nutrition. 
tos. 6d. Part III. The Central Nervous System. 10s. 67. 
Part IV. The Senses. tos. 6d. Appendix. By A. S. 
LEA. 7s. 6d. 


| PHYSIOLOGY. By Sir MicuaetFoster, 
K.C.B., M.D., Professor of Physiology in the University 
of Cambridge. With Illustrations. Pott. 8vo. 1s. 
[Sccence Primers. 


PHYSIOLOGY for BEGINNERS. By 
Sir M. FOSTER, K.C.B., M.D.,and LEWIS E. SHORE, 
M.A., M.D., Fellow of St. John’s College, Cambridge, 
and Senior Demonstrator of Physiology in the University 
of Cambridge. Globe 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY PHY- 
SIOLOGY. By THOS. H. HUXLEY, F.R.S. __Illus- 
trated, New Edition, revised. 45. 6d. Questions, Is. 60. 


GENERAL PHYSIOLOGY. An Out- 
line of the Science of Life. By MAX VERWORN, M.D., 
Ph.D., A.O. Professor of Physiology in the Medical 
Faculty of the University of Jena. Translated from the 
Second German Edition, and Edited by FREDERIC S. 
LEE, Ph.D. With 285 Illustrations. Medium 8vo. 15s. net. 


A TEXT-BOOK of the PHYSIO.- 
LOGICAL CHEMISTRY OF THE ANIMAL BODY, 
including an Account of the Chemical Changes occurring 
in Disease. By ARTHUR GAMGEE, M.D., F.R.S. 
In Two Vols. Vol. I., 18s. Vol. II., 18s, 


A COURSE OF ELEMENTARY 


PRACTICAL PHYSIOLOGY AND HISTOLOGY. 
By Sir M. FOSTER, K.C.B., and J. N. LANGLEY, 
D.Sc. Seventh Edition, edited by ]. N. LANGLEY, D.Sc., 
F.R.S., and L. E. SHORE, M.D. Crown 8vo. 7s. 6d. 


ELECTRO-PHYSIOLOGY. By Prof. 
W. BIEDERMANN. Translated by F. A. WELBY. 
Vols. I. and II. 17s. net each. 


COMPARATIVE EMBRYOLOGY: 


A TREATISE ON. By F. M. BALFOUR, M.A., F.R.S. 


| 


Illustrated. In Two Vols. Vol. I., 18s. Vol. IL., 21s. 


|The ELEMENTS of EMBRYOLOGY. 


By Sir M. FOSTER, K.C.B., M.D., and the late 
FRANCIS M. BALFOUR, F.R.S. Second Edition, 
revised. Edited by ADAM SEpGwIck, M.A., and WALTER 
HEAPE. 10s. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 


which 
possibli 
illustra’ 


THI 
A ] 


THI 


E 


infinite 


INT 


7 
Gow, 
and | 
Const 
in E 
Lante 
Johns 
in Se 
Politi 
Matri 
No. 3 


| 
WN 
A 
é By the 
and Ww. 
By th 
FI. 
= urpose 
BD. SC., purp 
Profess« 
Assis 
* * 
Fi 
| 
the stu 
ELI 
li 
| 
$5 —Th 
in 
th 
- 


MaRcH 1, 1900] NATURE exevii 


“MACMILLAN & GO.’S NEW BOOKS. 
AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


by the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, Pb.D., Professor of Zoology at the University College of South Wales and Monmouthshire, 
in the University of Wales. gWith 156 Illustrations. Crown 8vo. 10s. 6d. 


A MANUAL OF ZOOLOGY, 


By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.Sc., F.R.S, 


With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 
FIELD.—*‘ For those who require a manual to assist them in acquiring an accurate knowledge of zoology, we know of no 
book superior to that under notice. . . . The illustrations are admirable. . . . We know of no work better fitted to fulfil the 
purpose for which it is designed than the one under notice. It is an admirable introductory text-book to scientific zoology.” 


TEXT-BOOK OF PAL/EONTOLOGY,. 


By KARL A. VON ZITTEL, 

Professor of Geology and Palzontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Palzontology in the Museum of Comparative Zoology at Harvard. With 1476 Woodcuts. Medium 8vo, 255. net. 
*,* This English Edition is revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 

‘IELD.—** An admirable introduction to the history of those fossils or petrified organic remains of plants and arimals 
which existed before the present geological period and the advent of man on the face of the globe. . . . Will be of the greatest 
possible assistance to all geological students. . . . Too much praise cannot be bestowed on the accuracy and beauty of the 
illustrations.” 


THE VOICE: Its Physiology and Cultivation. By Wiuam A. AIKEN, 
35. 6d. 


M.D. Brux., L.R.C.P. Lond. Crown 8vo. 


A HISTORY OF MODERN PHILOSOPHY: a Sketch of the History of 
Philcsophy from the Close of the Renaissance to our own Day. By Dr. HARALD HOFFDING. Translated from 
the German by B. E. MEYER. In 2 Vols., 8vo, 15s. net each Volume. 


THE PRINCIPLES OF MECHANICS PRESENTED IN A NEW FORM. 
By HEINRICH HERTZ, late Professor of Physics in the University of Bonn. With an Introduction by H. von 
HELMHOLTZ. Authorised English Translation by D. E. JONES, B.Sc., District Inspector under the Department of 
Science and Art, &c., and J. T. WALLEY, M.A. 8vo, Ios. net. , 

ENGINEER.—* A very remarkable book. . . . A book which it is impossible to pass over in silence, fraught as it is with 
infinite possibilities of the future. It represents the latest work of one of the finest intellects of the century.” 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Wa ker, D.Sc., 
Ph.D., Professor of Chemistry in University College, Dundee. 8vo, 10s. net. 
LANCET,.—‘*‘ The book is written in such a lucid way as to render its perusal free from that irksomeness which is so often 
the — rer qe when confronted with theoretical considerations. The book should serve as an admirablz introduction to 
more advanced works.” 


ELEMENTARY CHEMISTRY FOR HIGH SCHOOLS AND ACADEMIES. 


By ALBERT L. AREY, C.E., Rochester (N.Y.) High School. Crown 8vo. 4s. net. 
MARCH NUMBER NOW READY. 


THE SCHOOL WORLD. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Prick SIXPENCE. 
CONTENTS. 

_ The Teaching of English in Public Schools. A Collection of Opinions by Experienced Teachers. I. By James 
Gow, M.A., Litt.D. II. By E. W. Howson, M.A. III. By C. J. Battersby, M.A. IV. By Miss Amy Lumby.—Syllabus 
and Time Tables. By P. A. Barnett, MA.—Experimental Chemistry. (Illustrated.) II. The Atmosphere and its 
Constitution. Nitrogen and Oxygen. Moisture and Carbon Dioxide. By Prof. J. B. Coleman, A.R.C.S., F.1.C.—Pioneers 
in Education. III. The Significance of John Locke’s Work for Education. By Prof. Foster Watson, M.A.—Notes for 
Lantern Lectures. If. The Beginnings of —- Colonization, 1492-1640. ByC. S. Fearenside, M.A., and A. 
Johnson Evans, M.A.—Play-Hour Books. —Object Lessons in Botany. By Miss C. von Wyss.—Higher Education 
in Scotland.—lItems of Interest. (Illustrated.) General, From Abroad, Welsh, Scottish, Current History.—The Religious and 
Political Life of Rome.—Mr. Fabian Ware on Educational Reform.—Reviews of Recent School Books. (lIllustrated.)—London 
Matriculation, June, 1900. Monthly Test Papers, No. 3.—Junior Oxford Local Examination, July, 1900. Monthly Test Papers, 
No. 3.—Preliminary Oxford Local Examination, July, 1900. Monthly Test Papers, No. 3. 

*,* Also Ready, Volume I., containing Nos. I.-XII., January to December 1899, Deiny 4to, 480 pp. Index. 
Price 7s. 6d. net.. Cloth Cases for binding Vol. I. are also ready, price Is, net. 


NO. Il. NOW READY. 


THE INTERNATIONAL MONTHLY. 
A MAGAZINE OF CONTEMPORARY THOUGH]. FEBRUARY, 1900. PRICE Is. 


CoNTENTS.—Art as a Means of Expression. By W. J. Stillman.—Japan’s Entry into the World's Politics. By Garrett Droppers. 
~The Opera in America and Europe. By H. T. Finck.—The Future of the Short Story. By E. Charlton Black.—Recent Work 
in the Science of Religion. By C. H. Toy. 


MACMILLAN AND CO., Limirep., ST. MARTIN’S STREET, -LONDON, W.C. 
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THE MOST NUTRITIOUS. ESTABLISHED 1861. 


EPP BIRKBECK BANK 


Southai Buildings, Ch Lane, London. 
GRATEFUL—COMFORTING. 


C O C O A The BIRKBECK 900 


BREAKFAST—SUPPER. FRANCIS RAVENSCROFT, Manaver, 


HOLLOWAY’S OINTMENT THE IRISH NATURALIST. 


CURES A Monthly Magazine of Trish Zoology, Botany, ani 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, Edited by R. LLOYD 
Bruises, Sprains, &c. PRAEGER, B.A. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Lid 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
ConDucTED By EDWARD L. NICHOLS, ERNEST MERRITT, anp FREDERICK BEDELL. 
No. 1, VoL. X., JANUARY, 1900. PRICE 35. NET. 

CONTENTS. 

A DETERMINATION OF THE NATURE OF THE ELECTRIC AND MAGNETIC QUANTITIES, AND OF 
THE DENSITY AND ELASTICITY OF THE ETHER. I. By R. A. FesseNpEN.—POLARIZATION AND 
INTERNAL RESISTANCE OF THE COPPER VOLTAMETER. By B. E. Moore.—A NEW METHOD OF 
COMPARING TWO SELF-INDUCTANCES. By H. V. Carrpenter.—NEW BOOKS. 


MACMILLAN & CO., Limitep, LONDON. 


SCIENTIFIC WORTHIBS. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 
MICHAEL FARADAY. 


HERMANN L. F. HELMHOLTZ. JOHN COUCH ADAMS. 
THOMAS HENRY HUXLEY. | SIR JOSEPH DALTON HOOKER. | JAMES JOSEPH SYLVESTER. 
CHARLES DARWIN. WILLIAM HARVEY. DMITRI IVANOWITSH MEN. 
JOHN TYNDALL. | SIR GEORGE B. AIRY. DELEEF. 

SIR GEORGE GABRIEL STOKES.| J, LOUIS R. AGASSIZ. LOUIS PASTEUR 

sim CHARLES LYELL. : JEAN BAPTISTE ANDRE DUMAS. . 

ATSTONE. SIR RICHARD OWEN. Pyongen 
SIR WYVILLE THOMSON. | JAMES CLERK MAXWELL. SIR ARCHIBALD GEIKIE. 
ROBERT WILHELM BUNSEN. | JAMES PRESCOTT JOULE. LORD LISTER. 
_LORD KELVIN. ILLIAM SPOTTISWOODE. STANISLAO CANNIZZARO. 
BARON ADOLF ERIK NOR- ARTHUR CAYLEY. | PROF. VON KOLLIKER. 
DENSKJOLD. SIR C. W. SIEMENS. | PROF. SIMON NEWCOMB. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Ké6lliker, and 
Prof. S. Newcomb belong to a New Series and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s.each; or the Series 
of 82 Portraits in a Handsome Portfolio for £8 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO ‘*‘NATURE.” CHARGES FOR 
£ & 5. a. 
*Three Linesin Column ....... o 2 6 
o7 6 One Eighth Page, or Quarter Column . 0 18 6 
To ALL PLACES ABROAD :— Quarter Page, or Half a Column . .. 115 0 
110 6 Half a Page, ora Column ...... 3 5 0 
coe» O85. 6 Whole Page ews 660 
fe) * The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET LONDON, W.C. 
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NOTICE. —SPECIAL RE-ISSUE BY NATURE 


OF THE 


INTERNATIONAL SCIENTIFIC SERIES 


FOR A STRICTLY LIMITED PERIOD. 


EIGHTY-SIX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 


PUBLISHERS’ PRICE .. .. .«. «. £21 10 0 
BY INSTALMENT (ro-pav) ... ss £14 14 0 


The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 


Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 
slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


‘ 

This special offer is open only for a short time, and intending purchusers will do well 
therefore to send their orders without delay. 

For the benefit of those who do not feel disposed to buy the entire Series, it will be possible 
to secure half the Series, making 43 volumes, for £7 cash, or £7 7s, on the instalment 
system, the purchaser himself selecting the volumes. The whole Series or half, as the case 
may be, will be sent on receipt of the first payment of One Guinea—the rest to be paid at 
the rate of £1 1s. per month. 


NOTE:—OFFER OPEN ONLY FOR A SHORT TIME. 
ORDER AT ONCE. 


A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’s STREET, W.C. 
A Pamphlet, giving titles, &e., of the Works in the Series, Specimen Pages, with Illustrations, of 
some of the Volumes, also Order Form, will be sent Post Free on application to 
C. WORSFOLD, “‘ NATURE” Office, St. Martin’s Street, London, W.C. 


ORDER FOR™. 
All cheques should be crossed and made payable to ©, WORSFOLD, “ NATURE” Office, St. Martin’s Street, W.C. 


I enclose One Guinea as first payment for ‘‘ Naturg’s Re-issue of the International Scientific Series,” and I agree to 
pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 
of the volumes, and my remaining payments on the ees day of each month following. 

. Until such payments are complete, I engage that the Works, not being my property, shall not be disposed or by sale or 
otherwise, 

I further agree that if it be found impossible for any reason to deliver the books, the return of the sum or One Guinea 
to me shall cancel this agreement. . 


Residents abroad are kindly. requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid the expense-and delay in forwarding cash from abroad, 
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Cameras WILSON, 


: Makers of 

In all sizes up to7 x 5 in. 7 | 

For Paes, Cut 7°" and Cripod. — soe SPECTROMETERS, 
A Series of High-Class Instruments for Serious Work, GONIOMETERS, 


embodying every New Advance in Photography. 
Prices from £13 to £50. 
Have been in Constant Use for Eight Years in all parts of the World. 


_ OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES, 
Price List Free. 


{, BELMONT STREET, CHALK FARM, N.¥i 


JAS. SWIFT & SON, 
| MANUFACTURING OPTICIANS. 


SOLELY APPOINTED TO THE A.M. Dept. 
War OFFICE, FOR THE SUPPLY 
or MicroscopEs. 


*N. & G.’ CAMERA, 


open, to show Fittings 
and Movements. 


Patent form of Student's Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 
in Case, from 

5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary’s, St. Bartholomew’s, Guy's, 
Middlesex, London, and St. Thomas's. 


Seven Gold Medals awarded for excel- 


TRIPOD CAMERAS, SURVEYING CAMERAS, and very Small and 
Light POCKET CAMERAS for Travellers and Field Naturalists. 


Speciality : COMPLETE OUTFITS for Scientific Expedi- 
tions and Special Research. 


Catalo7ues and Estimates + Lenses, Kinematographs, Lanterns, and all 
free on application. Photographic Acccssories and Meterials, 
lence of manfacture. 


Newman & Guardia, Lia. 


90 & 92 Shaftesbury Avenue, London, W.,| 81 TOTTENHAM COURT ROAD, W. 
OPPOSITH THE BRITISH MUSEUM. 


THACHER AY HOTEL 


(TEMPERANCE), 


GREAT RUSSELL STREET, LONDON. 

THIs newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. ' Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—]. TRUSLOVE. 
Also, amalgamated with, and under the same management, 


(THMPERANCB), 
MONTAGUE STREET, RUSSELL SQUARE. 


Tuis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exceptior- 


ally = Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. _ 
elegraphic Address: ‘‘ TRUSLOVE, LONDON.” Proprietor—J. TRUSLOVE. 


To SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, ano oTHERs. 


THE TWIN-L PLEASE READ 
“LENS TwWIN-LENS|TWIN-LENS 
ARTI ST } Extract of Letter from 
R. BOWDLER SHARPE, 
COMPANY with full size Focussing AR T 5 Cc A R LTO N Es 
Finder, Rapid Euryscope wit Carrying 12 Plates Assist. Keeper Zoologica 
CAN SPECIALLY Lenses, Time and Instanta- MAGAZINE pe 
RECOMMEND ANY OF for 12 and now so well known “I consider it one of the 
Double Dark Slides, as not to bast wast ever 
HAND CAMERAS. M Coy when ught o you 
agazine or Cartridge ak’ described. need description. Cameras. é ease wil 
| Roll Holders. ; which it is worked, and the 
| 4 Price: | excellent results obtained, 
bp. with £ s. s.| make it a most pleasura le 
accompaniment of a summer s 
| 5X4 complete, with 4-p. complete... «+ 15 15) 4-p. complete... «+ 12 12] outing.” 
ADDRESS— | 3 Slides... 16 16 
106 & 108 RECENT ST., W., | 4-p. complete, with 5X4 ” 5X4 ” 15 FREE LESSONS TO 
and 54, Cheapside, B.C. | 3 Slides a: of 22 3 PURCHASERS. 
Printed by Richarp Cay anv Sons, Limirep, at 7 & 8 Bread Street Hill Queen Victoria S in the City of London and published by MacMILLAN 
anv Co,, at St. Martin’s Street, London, and Tus MACMILLAN Company, 66 Fi New York.~Tuurspay, March 1, 1900 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1584, VOL. 61] 


THURSDAY, MARCH 8, 1900. 


[PRICE SIXPENCE. . 


Registered as a Newspaper at the General Post Office.] 


ts Rights are Reserved. 


PHASE-REVERSAL 
ZONE-PLATES, 


As described by Prof. R. W. Woop at the Society of Arts. 

180 c/m Focus for use as Object-glass, with Telescope Eye- 
fey to show multiple foci of plate, or for showing the multiple 

rojection on a Screen. 

65 c/m Focus for use as a Telescope Object-glass, with a 

13 c/m Focus Zone-plate as an Eye-piece. 

13 c/m Focus for use as an Eye-piece in connection with 
longer focus plates, or for photographing Landscapes without 
using a lens. Price tos. each. 

Directions sent with each Zone-plate. 

Black and white, transparent phase-reversal, and silver on 
glass zone-plates, can be supplied to order of any focus desired. 


PRISMS OF SOLID CYANINE. 
For showing anomalous dispersion, as described by Prof. R. 
W. Woop in Mag., October 
Price 7s. 6d. each 
Photographic Gratings made by Prof. R. Ww. Woop, 7s. 6d. each. 


The above can be obtained only from— | 
NEWTON & CO., 3 Fleet Street, London. 


BEC 


NEW 


MICROSCOPE 


THE 
“BRITISH STUDENTS.” 


Microscope Stand No..55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6”, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6:8:6 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 


BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field,.and Improved Definition, 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THB 
PORTABILITY A POCKET LENS. 


you-carry a small Platyscopic Pocket — every observer of 


News ought to do).”—GranT ALLEN in Knowledge 
The Platyscopic Lens is invaluable to botanists, Se hocatiadan. or ento- 
a we as it focuses about three times as far from the object as the 
on Lenses. This allows objects to be examined easily. 
“the latyscopic Lens is made of four degrees. of power,- 
sctively 10, 15, 20, and 30 diams. ; the lowest power, having the lage 
field , is the best adapted for general use. 
mses are set in Ebonite Cells, and mounted i in Tortoiseshell Frames. 
Price of the Platyscopic Lens, ted in Tor l, magnifying either 
10, 15, 20. or 30 diameters, each power, 15s. 
In nickelised German Silver, each power, 17s. 6d. 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI & ZAMBRA’S 


LONG RANGE BINOCULARS AND TELESCOPES. 


FOR MILITARY PURPOSES. 
ILL OsTRA? TED PRICE LISTS FREE oY POST TO 
LL PARTS OF THE WORL 


SPECIAL TERMS TO YEOMANRY TROOPS AMD VOLUNTEER 
CORPS REQUIRING SEVERAL GLASSES. 


THE 
READY-FOCUS” 
BINOCULAR. 


A great 
improvement over the ordinary system. 
of Focussing. 
Invaluable in watching moving 
objects, 


NEGRETTL & . ZAM BRA, 


ScientiFic INSTRUMENT MAKERS TO THE QUEEN, - 
88 HOLBORN VIADUCT, E. Cc. 
Brancues: 45 CORNHILL;-122 REGENT STREET. 


q 
q H 
4 
LY | 
Scope, 
anatic 
‘ulars, 
ied in | 4 ) { —_ 
hools, 
| 
{ 
j 
i 
j 4 
4 
4 
& 
0 
ile 
er’s 
7 
} 
| 


ccii 


NATURE 


[Marcu 8, 1900 


THE DAVY-FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 


DIRECTORS : 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 


Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Lab y was ded by Dr. Ludwig Mond, F.R.S., as a 
Memorial of Davy and Faraday, for the purpose of promoting, by original 
research, the development and extension of Chemical and Physical Science. 

The Laboratory is open free of charge to Workers of either sex, and any 
nationality, prosecuting individual investigations ; and the extensive collec- 
tion of Physico-Chemical Apparatus presented by the Founder is available 
for their use, together with such materials, chemicals, electricity, &c., as 
the Directors may authorise. a 

Assistants and a trained mechanician are attached to the Laboratory to 
aid Workers in the prosecution of their researches. 

All persons desiring to be admitted as Workers must send evidence of 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. 

Michatimas Term.—Monday, October 2, to Saturday, December 16, 
Lent Term.—Monday, January 8, to Saturday, April 7. 
Easter Term.—Monday, April 30, to Saturday, July 28. 

Forms of Application can be had from the Assistant SECRETARY, 

Royal Institution, Albemarle Sireet, W. 


TECHNOLOGICAL EXAMINATIONS, 1900. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Institute’s EXAMINATIONS in TECHNOLOGY will be held on 
April 30; May 1, 2, 3, 5, 7, &, 11, 12, 19 and 29. 

All applications from Local Secretaries for Examination in Technology 
must be forwarded to the Institute on or before March 26. 

Only in exceptional cases, and by payment of an additional fee, can 
application be received from Local Secretaries after that date. 

‘andidates in Technology not attending any registered class should apply 
at once to the Secretary at the nearest local centre. 

Applications from - individual Candidates for Examination at the Offices 
of the Institute should be made not later than April 9, and should state 
clearly the subject and grade of examination. Applications should be 
addressed to the Examinations Department, City and Guilds of London 
Institute, Exhibition Road, London, S.W., and should be accompanied by a 
postal order for the amount of the fee. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 


DRAUGHTSMAN in the Hydrographic Department of the Admiralty 
417-25), 13th March. Expertness in Hydrographical Chart Drawing 
essential. 

The date specified is the latest at which applications can be received. 
‘They must be made on forms to be obtained, with particulars, from the 
-Secretary, Civil Service Commission, London, S.W. 


WANTED, for the National Physical 
Laboratory, a LABORATORY ASSISTANT and MECHANIC. 
Applicants should have had experience both in an Instrument Maker's 
Shop and in a Laboratory. Some knowledge of Glass-blowing and 
Pattern making is also desirable. Applications, stating age, qualifica- 
tions and salary required, and giving references, should be made by 
letter addressed to the Director, National Physical Laboratory, Old 
Deer Park, Richmond. 


The ADVERTISER is desirous of seeing 
or communicating with any one who has an Invention connected with 
Incandescent Gas — , with a view to the bringing out or sale of 
the Invention. A. B.,"’ 30 Watling Street, E.C 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


DAY AND EVENING ‘CLASSES for University of 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. : 


EVENING CLASSES in all stages for Science and Art 
Department Examinations. 

HIGHLY-EQUIPPED LABORATORIES, 
Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 

Prospectus free. Calendar 6d. (Post 8d.) on 
application to Secretary. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at any hours or 
times -most convenient for worker, in CHEMISTRY, PHYSICS and 
BACTERIOLOGY. Facilities for Commercial! investigations are supplied. 
Furnaces and powerful Electrical Currents can be used. 

The Fees are at rate of £3 3s. for one month (five days a week, six hours 
aday). Apparatus supplied free. 

Private Laboratory, 4 14s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Apparatus, 
and use of Accurate Balances and Standard General Instruments, also 


R. C. EVANS, 
Director 


| Furnaces, &c. 


9 Heathcote Street, Mecklenburgh Square, 
Gray's Inn Road, W.c. | 


Advertiser, 31, Bachelor, much attached to 
Study of Natural History, Fellow of Learned Societies, Author of well- 
spoken of Book—‘‘ remarkable for truly Darwinian qualities of thorough- 
ness and caution ” (Saturday Review), desires employment in Library, 
Museum, or otherwise. Could accept moderate .— Write, “ B. 
A.,” 54 New Oxford Street, W.C. 


FOR SALE BY ORDER OF THE EXORS. 
The unique MICROSCOPIC SPECIMENS 
COLLECTED BY THE LATE 
MR. H. VIRTUE TEBBS. 
Selections can be made at 


C. BAKER’S, 244 HicH LoONpDon. 
Telegrams—Optivorum, London. Telephone—1427, Holborn. 


A BECK MICROSCOPE, costing over 
490, TO BE SOLD FOR HALF. International Stand, with a 
quantity of Fittings ; condition as new. On View.—Apply, “A..R. 
K.,” 742 Holioway Road, N. , 


LETCHER & SONS (formerly Letcher Bros. ), 


SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 


BLOWPIPE CABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


BOTANICAL MATERIAL FOR CLASS WORK, 


RESEARCH AND PRIVATE STUDENTS. 
J. BACH HOUSE & SON, LIMITED, VoRK, 


Having now established their new Scientific Department and Experimental Laboratory, 


application their new 


are prepared to send Post free on 


comprising \Cryptogamic and Phanerogamic Material, fresh or preserved ; Museum Specimens ; Microscopical Preparations ; &e., &c 
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BARGAINS IN SCIENTIFIC BOOKS. 


BEDDARD, M.A. (FRANK E.), ANIMAL 
COLORATION. An Account of the Principal Facts and 
Theories relating to the Colours and Markings of Animals. 
With 4 Coloured Plates and Woodcuts in the Text, Demy 


8vo, Cloth (6s.). 2s. 9d. 

McALPINE (Prof. D.), BIOLOGICAL 
ATLAS—A GUIDE TO THE PRACTICAL STUDY 
OF PLANTS AND ANIMALS, adapted to the Require- 
ments of the London University, Science and Art Depart- 
ment, and for Use in Schools and Colleges, containing 24 
Plates, with 423 Coloured Figures and Diagrams, with 
Text giving Arrangement and Explanation, Equivalent 
Terms, Glossary, and Classification, Royal 4to, Half Cloth 
(7s. 6@.). Is. Od. 


COLE, F.R.M.S. (A. C.), THE METHODS 
OF MICROSCOPICAL RESEARCH, A PRACTICAL 
GUIDE TO MICROSCOPICAL MANIPULATION. 
Second Edition, much Enlarged, 8vo, Cloth (6s.). Is. 60. 


SANDFORD (E.), A MANUAL OF EX- 
OTIC FERNS AND SELAGINELLA. Comprising 
descriptions of over 1000 Species and Varieties, and up- 
wards of 600 Synonyms, also Notes on their History, Cul- 
tureand Management. Crown 8vo, Cloth (6s. 6¢.). Is. 37. 

BRITTEN, F.L.S. (JAMES), EUROPEAN 
FERNS, THEIR FORM, HABIT AND CULTURE, 
with 30 Facsimile Coloured Plates, Painted from Nature by 
D. BLAIR, F.L.S., Demy 4to, Cloth (21s.). 7s. 

NEWMAN, F.Z.S.(EDWARD), BRITISH 
BUTTERFLIES AND MOTHS. Illustrated with 
nearly 900 Life-size Figures of Species of Butterflies and 
Moths. Super Royal 8vo, Cloth, Gilt Edges (25s.). 12s. 

Postage 4d. extra on one, or 6d. on two. 
H. J. GLAISHER, New and Remainder Bookseller, 57 Wigmore Street, 


ondon, W. 
Catalogues Post Free on application. 


THE GEOGRAPHICAL JOURNAL, 
Price 2s. CONTENTS.—MARCH. 


A Fragment of the Geography of England : South-West Sussex. By Hugh 
Robert Mill, D.Sc., F.R.S.E. 

A Journey from Fort Jameson to Old Chitambo and the Tanganyika 
Plateau. By Robert Codrington, Deputy Administrator, Northern 
Rhodesia. 

The “Sudd” of the White Nile. 

Military Geography. By Col. Sir T. H. Holdich, K.C.1.E , C.B., R.E. 

Narrative of a Journey to the Lakes Rakas- Tal and Manasarowar, in 
Western Tibet, undertaken in September, 1848. By Lieut.-General Sir 
Richard Strachey, R.E., G.C.S.1., 

A Journey through ‘Abyssinia to the Nile. By Hugh Weld Blundell. 

The Danish Expedition. 

The Monthly Record. 

ari The ees of Lothian, K.T.; Sir William Wilson Hunter, 
K.C.S.1., C.LE.; Sir Henry William Gore- Booth, Bart. ; M. Henri 


Correspondence : The Regions of the Okovango. By Fred. S. Arnot. 
By L. A. Wallace. 

eetings of the Royal Geographical Society, Session 1899-1 
Geographical Literature of the Month. — 


Numerous Maps and Illustrations. 
EDWARD STANFORD.26-27 Cockspur Street, Charing Cross, S.W. 


Now Ready, 8vo, Price 6s. net. 


RECENT & COMING 
ECLIPSES. 


SIR NORMAN LOCKYER, K.C.B., F.R.S. 


Second Edition, containing an account of the observ" 
ations made at Viziadrug, in India, in 1898, and of 
the conditions of the Eclipses visible in 1900, 1901 
and 1905. 


MACMILLAN AND CO., LTD., LONDON. 


OXFORD UNIVERSITY PRESS. 


Now Ready, 8vo, pp. 248, cloth, with a Portrait of Prof. 
JOHN SIprHoRP, price Six Shillings. 


THE PHYSICAL PROPERTIES 
OF SOIL. 


LECTURES by ROBERT WARINGTON, 
M.A., F.R.S., 
Formerly Sibthorpian Professor of Rural Economy in the 


University of Oxford; Examiner in the Principles of 
Agriculture to the Department of Science and Art. 


Just Published, Vol. I., pp. xii + 632, with many Illustrations. 
Royal 8vo, half-morocco, price Twenty-eight Shillings. 


The PHYSIOLOGY of PLANTS. 


A TREATISE UPON THE METABOLISM AND 
SOURCES OF ENERGY IN PLANTS. 


By Dr. W. PFEFFER, 
PROFESSOR OF BOTANY IN THE UNIVERSITY OF LEIPZIG. 
SECOND FULLY REVISED EDITION. 


Translated and Edited by 
ALFRED J. EWART, D.Sc., Pu.D., F.L.S. 


HENRY FROWDE, Oxrorp 
Press, AMEN CORNER, E.C. 


MR, EDWARD ARNOLD'S LIST. 


ELEMENTARY | NATURAL PHILO- 
SOPHY. By ALFRED EARL, M.A., Assistant Master at Tonbridge 
School. With numerous Illustrations and Diagrams. Cloth, 4s. 6d. 

A TEXT-BOOK OF PHYSICAL CHEM. 
ISTRY. By Dr. R. A. LEHFELDT, Professor yd at the 
East London Technical College. Crown "Bvo, Cleth, 7 

MAGNETISM AND ELECTRICITY. By 
J. PALEY YORKE, of the N. Polytechnic Institute. Crown 8vo, 3s. 6a. 

A MANUAL UF PHYSIOLOGY. By 
LEONARD HILL, M.B., Lecturer in Physiology at the London Hos- 
pital Medical College. With numerous Illustrations and “AN 6s. 

LECTURES ON THEORETICAL AND 
PHYSICAL CHEMISTRY. Part I. CHEMICAL DYNAMICS. 
By Dr. J. H. VAN "T HOFF. Translated by Dr. R. A. LEHFELDT, 
Professor at the E. London Tech. Coll. One vol. re Hall 125. net. 

STEAM BOILERS. By George Halliday. 
With numerous Diagrams and Illustrations. 400 pages. Crown 8vo, 5s. 

ELECTRICAL TRACTION. By Ernest 
WILSON, Wh.Sc., M.1I.E.E., Professor of Electrical Engineering in 
the Siemens Laboratory, King’s College, London. Crown 8vo, Cloth, 5s. 

PHYSICAL GEOGRAPHY. B 
WILLIAM M. DAVIS, Professor of Physical Geography in Harvard 
University, assisted by WILLIAM H. NYDER, Master in Science 
in Worcester Academy. 12mo., Cloth, 428 pages, ID. B 58. 6d. 

THE ELEMENTS OF EUCLID, Books 
1.-VI. By R. LACHLAN, Sc.D., formerly Fellow of Trinity College, 
Cambridge. With alternative Proofs, Notes, Exercises, and a large 
collection of Riders and Problems. Crown 8v0, Cloth, 4s. 

THE ELEMENTS OF ALGEBRA. By 
R. LACHLAN, Sc.D., formerly Fellow of Trinity College, Cam- 
bridge. Crown 8vo, Cloth, with or without Answers, 2s. 6¢. Answers 
separately, 1s. 

HABIT AND INSTINCT: a Study in 
Heredity. By C. LLOYD MORGAN, F.R.S., Principal of University 
College, Bristol, Author of ‘‘Animal Life and Intelligence,’’ &c. Demy 


THE “CALCULUS FOR ENGINEERS. 
PERRY, F.R.S. Third Edition. Crown 8vo, 


London: EDWARD ARNOLD, 37 Bedford Street, Strand. 
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a 
— 
| 
| 
rt | 
| — - - - 
or 
d i 
i. 
| 
we 
a i 
- 
mie 
BY 
= 
2 
4 = 


NATURE 


[Marcu 8, 1900 


UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN, that on WEDNESDAY, asth of 
APRIL next, the Senate will proceed to elect Examiners in the following 
Departments for the year commencing July 1, 1900 :— 


Salaries. Present Examiners. 


(Each.) 


{ Poot J. P. Postgate, M.A., Litt.D. 
++ 209° Prof. J. S. Reid, M.A., Litt.D. 
G. E. Marindin, Esq., M.A. 
14°) Vacant. 
{ Fret J. W. Hales, M.A. 
15° \ Prof. A. S. Napier, Ph.D., M.A. 
{s R. Gardiner, Esq., D.C.L. 
10° | Prof. F. York Powell, M.A. 


Examinerships. 
ARTS AND SCIENCE. 


Two in Latin 


Two in Greek one ‘ 


Two in the English eases! 
and Literature 

Twoin History ... 

ames Boielle, Esq., B.A. 

Two in the German Langue } 80 E. L. Milner-Barry, Esq., M.A. 
and Literature .. Vacant. 

Two in the Hebrew Text of the 
Old Testament, the Greek 
Text of the New Testament, 
the Evidences of the Christian 
Religion, and Scripture His- 
tory... 

“Two in Mental and Moral 
Science... 

Two in Political Economy 


Two in The Art, Theory, one) 
History of Teaching ovo 
“Two in Mathematics 

Natural Philosophy . 


{Pe C. F. Burney, M.A. 
5° J. F. Stenning, Esq., M.A. 


Prof. S. Alexander, M.A. 
120 | Prof. G. F. Stout, M.A. 
{ Prof C. F. Bastable, M.A. 
60 \ Prof. W. A. S. Hewins, M.A. 
{ Prof. James Sully, M.A., LL.D. 
25 | Oscar Browning. Esq., M.A. 
Joseph Larmor, Esq., D.Sc., M.A., 
-RS. 
. Vacant. 
Prof. G. F. FitzGerald, M.A., 
F.R.S 


210) Drof, Silvanus Thompson, D.Sc., 
Prof. William Ramsay, Ph.D., 
240 


“Two in Experimental Philosophy 


LL.D., F.R.S. 
Prof. Percy F. Frankland, Ph.D., 
.Sc., F.R.S. 
Prof. F. W. Oliver, M.A., D.Sc. 
Vacant. 
Prof. G. B. Howes, LL.D., F.R.S. 
Vacant. 


Two in Chemistry ... 


Two in Botany and Vegetable 
Physiology ne eos 

Two in Comparative Anatomy 
and Zoology 


Prof. Charles Lapworth, LL.D. 
Two in Geology rs{ P 


Geography 


Laws. 


“Two in Roman 
Law, Principles of Legisla- 
tion, and International 

Two in Equity and Real and 
Personal Property 


{ Prof. J. Pawley Bate, LL.D., M.A. 
J 


{& J. Elgood, Esq., B.C.L., M.A. 

Two in Common Law and Law ugh Fraser, Esq., M.A., LL.D. 
aud Principles of Evidence 5° rey Esq., LL.D., 

“Two in Constitutional tes) S. H. Leonard, Esq., M.A., B.C.L. 
of England a a 25 { Prof F. C. Montague, M.A. 


MEDICINE. 


W. H. Allchin, Esq., M.D. 

. Watson eyne, Esq., M.B. 

cM,FRCS 
Vacant. 

awe Prof. G. D. Thane. 
? 5 { Prof. A. H. Young, M.B. 

{re J. G. McKendrick, M.D., 

140 


I'wo in Medicine + 210 


‘Two in Surgery +» 200 


Twoin Anatomy .. 


‘Two in Physiology F.R.S. 
Prof. E, A. Schafer,,LL.D., F.R.S. 
Sir John Williams, Bart., M.D. 
Vacant. 
D. J. Leech, Esq., M.D. 
Vacant. é 
80 { Prof. J. Dixon Mann, M.D. 
Thomas Stevenson, Esq., M.D. 
ic Newsholme, Esq., M.D. 
3° \ Vacant. 
{ S. Alexander, M.A. 
5 \ Vacant. 


Two in Obstetric Medicine oe TO! 


Two in Materia Medica and 
Pharmaceutical Chemistry 


Two in Forensic Medicine 
Two in State Medicine 


Two in Mental Physiology 


Music. 


Two in Music rm ove 


C. H. Lloyd, Esq., Mus.Doc., M.A. 
The Examiners above named are re-eligible, and intend to offer them- 
selves for re-election. 


Candidates must serd in their names to the Registrar, with any attestation 
of their qualifications they may think desirable, on or before TUESDAY, 
MARCH 27. (It is particularly desired by the Senate that no application 
of any kind be made to its individual Members.) 


University of London, 
Burlington Gardens, W., 
March 7, rg00. 


By order of the Senate, 
F. VICTOR DICKINS, M.B., B.Sc., 
Registrar. 


Sale by Auction. 


PRELIMINARY NOTICE. 
TUESDAY AND WEDNESDAY, MARCH 27 anp 28. 
THE “SAMUEL STEVENS” COLLECTION. 


MR. J. C. STEVENS begs to announce that 


he has received instructions from the Executors to Sell by Auction, at 
his Great Rooms, 38 King Street, Covent Garden, on Tw and 
Wednesday, March 27 and 28, the well-known Collection of British 
Lepidoptera, formed by the late Samuet STevens, Esq., the result of 
over sixty years’ collecting and breeding ; consisting probably of over 
100,000 specimens, and amongst them some wonderful and exceptional 
varieties of a very large number of species, and a long series of many 
rare and extinct species too numerous to mention. 

On view day prior, 10 till 4. Catalogue in preparation, and can be had on 

application. 


GLASS BLOWING. , 


Allkinds of Experimental Glass \ 
Blowing carried out for Scien- 
tific Men, Laboratories, &c. 


Inventors’ IDEAS WorKED OuT AS PER 
INSTRUCTIONS. 


COSSOR, 
67 Farringdon Road, E.C. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


lu preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interestor importance. Their operations 
affect the welfare of every ber of the ity, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private heaith, agriculture, the microbial diseases 
of animals and of plants ; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be 1os. for each volume, payable on 
delivery of the first number of the volume ; or arrangements may made 
to supply only the agp relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals and books. 

The names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


The undersigned will be glad to hear from. Printers willing to give 
estimates for printing, and from PUBLISHERS willing to consider terms for 
publishing the above-mentioned work. ' 

A. RAMSAY, 


4 Cowper Road, Acton, London, W. 
Recently Published. 


INSECTS : Their Structure & Life. 


A PRIMER ON ENTOMOLOGY. 
By GEORGE H. CARPENTER, B.Sc.Lond. 
Cloth Gilt, 4s. 6d. net. 

Knowledge says: ‘‘ The beginner will here find an elementary account ot 
the ont characteristics of insect life and habits which is altogether trust- 
worthy.” 

Science Gossip says: ‘‘ We can recommerd Mr. Carpenter's little work as 
one well worth perusal, and one likely to be useful to its readers.” 


J. M. DENT & CO., 29 and 30 Bedford Street, W.C. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuuttTer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. (liustrated Lists, 24. 
See Mr. Hucues’' PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. Macpen, Esq. ; great 
succ:ss. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medals 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
tan Guinness, Madame Apg.ina Patti, &c., &c. Patent Pamphengo, 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lanip, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleid pe. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice Ex- 

avings, 6d. ; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

iews, &c., 6d.; Postage 2d. Pamphlets Free. W. C. HUGHES, 
SpEcIAuisT, Brewster House, 82 Mortimer Road, Kingsland, N. 
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FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER, 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
of Appara’ with Price List 
, free on application. 
APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


CH EAP SPECTROSCOPES 


(ez) STUDENT’S SPECTROSCOPE ; comprising a Prism 
of Dense Flint, Telescope and Collimator with 73” Focus Object 
Glasses, Circle divided over go” to 5’ of Arc, Slit with Non-corrosive 
Jaws and Screw Adjustment. Mounted on Strong Iron Tripod. 


Price ... £500 
()) STUDENT'S SPECTROSCOPE; do., do., with 9” 


Focus Achromatic Object Glasses. Also Rotatin Prism Table, 
and Tilting Adj ts to T pe and Collimator. 


Price... . £6100 
() SOUTH KENSINGTON TYPE TABLE SPEC- 


OPE; comprising Prism of Dense Flint 1}” high by :§” 

length “ Face, Telescope and Collimator with 1}” clear Aperture, and 
Focus Achromatic Object Glasses, Circle divided all round to 

read to 1’ of |Arc, Slit with Non-corrosive Jaws and Screw 
Adjustment, Comparison Prism, Wedge for reducing the 
Aperture, and divided Drumhead to Screw Adjustment. 
Telescope has slow motion by Tangent Screw. The Prism Table 


ADAM HILGER, 204 Stanhope St.,London, N.W. 


| 


in spent oxide. 


Wy 


of 


Apparatus for 


Tel hic Add 


MOORE’S HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE ‘‘ PRINCIPLE OF 
ARCHIMEDES” AND SPECIFIC GRAVITY. 


1 A is a delicate spring balance accurately graduated to- 
} read Grams, and is capable of being lowered or raised 
A by the string shown. 
B is one of the set of cubes of various metals supplied 
with the apparatus. 
C is a glass vessel with fixed mark etched in glass, up- 
H to which water, or other liquid, is placed. The 
vessel is provided with draw-off cock. 


Sole Makers of this Apparatus— 


BREWSTER, SMITH, & CO.,. 


o 


| 6 CROSS STREET, FINSBURY, E.C. 
Manufacturers and Importers of Chemical and Scientific 
and Pure Chemicals. 
WEIGHTS a Speciality, 500 Milligrams to 
g Milligram, 1s. 6d. per doz. 
al = SEND. FOR COMPLETE ILLUSTRATED 


CATALOGUE. 


CARL ZEISS, 


OPTICAL WORKS, JENA. 
LONDON BRANCH: 


29 MARGARET ST., REGENT ST., W. 


NEW 


PHOTO- MICROGRAPHIC STAND 


With very wide body-tube specially 
designed for working with our MICRO- 
PLANARS. It is also fitted with a new 
Fine-Adjustment of great accuracy andi 

possessing a very slow movement. 
These features rerder this Microscope 
pre-eminently suitable for Photo-micro- 
5% graphy with the highest and lowest powers, 
as well as for ordinary visual observations. 


DESCRIPTIVE PAMPHLET FREE ON APPLICATION. 


X- RAY & AETHERIC TELEGRAPHY APPARATUS 


See “ Notes” 
in NATURE 


OF 
Sept. 14, 1899. 


Or THE HIGHEST QUALITY anp FINISH on ty, 


As supplied by us to H.M. Government and the leading: 


Hospitals and X-Ray Workers throughout the World. 


We are the actual Manufacturers, and Guarantee. 
every Coil against breaking down. 
Cart or Write For our New I iustratep List, wITH 


TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO WORK. Post FREE TO READERS oF ‘“* NATURE.” 


HARRY W. COX, 
10, 11, 28 CURSITOR STREET, 


CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 


HARVEY 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN) 
HAVE FOR DISPOSAL A NUMBER OF 
NICOL PRISMS AND TOURMALINES Of various Sizes. 
PROJECTION POLARISCOPES Of various Sizes in Stock, with large Nicol Prisms :— 


STUDENTS’ SPECTROMETERS.—P. O. Bridge Sets, 


for Schools.—Induction Coils:—Wimshurst Machines,—- 


X-Ray Apparatus.—Optical Banks, &c., &c. 
A. & P. are the actual Manufacturers of the above. 


56 CHARING CROSS ROAD, 


LONDON, 
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CHARLES GRIFFIN AND CO.’S PUBLICATIONS. 


ELECTRICAL RULES AND TABLES 
(A Pocket-book of). For the use of Electricians and Engineers. By 
J. MUNRO, C.E., and Prof. JAMIESON, M.Inst.C.E., F.R.S.E. 
Fourteenth Edition. Revised and Enlarged. With Additional Notes, 
by Prof. S. P. THompson on Dynamo Design, &c. Pocket size. With 
Diagrams. 8s. 6d. 

* “ Worthy of the highest commendation.” — Electrician. 


THE MINING ENGINEERS’ REPORT 


BOOK AND DIRECTORS’ AND SHAREHOLDERS’ GUIDE | 


TO MINING REPORTS. By EDWIN R. FIELD, M.Inst.M.M. 
Pocket size, strongly bound in Leather. 3s. 6¢. With Notes on 
Valuation of Property, Tables, &c., and detachable blank pages 
for MS. Notes. 

A valuable guide.” —A//ning nad. 


PROSPECTING FOR MINERALS. A. 


Practical Handbook for Mining Engineers and others. By S. HER- 

BERT COX, Assoc.R.S.M., M.Inst.M.M., F.G.S., &c. ith Ilus- 

trations. Second Edition, Revised. Cloth, 5s. ; Leather, 6s. 6¢. 
“This admirable little work.” —Alining Journal. 


Large 8vo, Handsome Cloth, Ready Immediately. 


‘THE METALLURGY OF LEAD AND SILVER. 
By H. F. COLLINS, Assoc.R.S.M., M.Inst.M.M. 


SOURCES AND TREATMENT OF SILVER ORES, 
TOGETHER WITH DESCRIPTIONS OF 


PLANT, MACHINERY, AND PROCESSES OF MANUFACTURE, 
Refining of Bullion, Cost of Working, &c. 
Uniform with Part I.—LEAD. 


ENGINEERING, DRAWING, AND 
SIGN. By S. H. WELLS, Wh.Sc., A.M.I.C.E., A.M.I.Mech E. | 
In Two Parts. Sold Separately. Third Edition. 1I.—Practical | 


Geometry ; Plain and Solid. 3s. II,—Machine and Engine Drawing 
and Design. 4s. 6d. 
** Thoroughly useful, exceedingly well written.’ —Nature. 


Full Catalogue Post Free on . Application. 
London: CHARLES GRIFFIN & CO., Lrp., 
Exeter Street, Strand. 


L. CASELLA, 


Scientific Instrument Maker, 


Engineer, &c. 


THEODOLITES. 
LEVELS. 
SEXTANTS. 
HORIZONS. 
COMPASSES. 
smitn's © TELEMETERS. 
PATENT MICROMETER 
0-8 TIDE GAUGES. 
STEAM AND PRESSURE 
GAUGES. 
ANEROIDS. 
&e., &e. 


PARTICULARS AND PRICES MAY BE 
HAD ON APPLICATION. 


WRITE FOR DESCRIPTIVE PAMPHLETS AND CATALOGUES 
OF SURVEYING INSTRUMENTS, dc. 


147 Holborn Bars, 
LONDON, E.C. 


Telegraphic Address :—‘‘ ESCUTCHEON, LONDON.” 
Telephone :—No. 1054, HOLBORN. 


WORKS— BIRMINGHAM. 


DIAL RESISTANCE BOX, 20/-, 
Reads from ‘1 ohm to 99°9 ohms, or from 
I ohm to 999 ohms as desired. 


COMPLETE LABORATORY FURNISHERS AND MANUFACT 
OF CHEMICAL, PHYSICAL, AND BACTERIOLOGICAL APPARATUS, 


INCLUDING THE CELEBRATED “NIVOC ” SPECIALITIES. 


BOYLE’S LAW APPARATUS, 45/-, 


SCHOOL WORLD (Dec. ’99) says :—‘‘ Messrs. W. and J. Geor e, Ltd., have a e number of Iti i i 
teacher of practical physics should make 


CATA LO G U E BasceSene 


& JI. GEORGE, 3s3s-37 HATTON WALL, LONDON. 


(Late F. E. BECKER & CO.) 
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ISENTHAL, & CO., 
85 MORTIMER STREET, LONDON, W. 


CENTRAL DEPOT FOR RADIOGRAPHERS. 


Telegrams : ~~ , 
HYSTERESIS.” 


Telephone : 
2099, GERRARD. 


THE ‘‘PUNKTOGRAPH.” 


WRITE FOR LISTS, OR BETTER INSPECT OUR INSTALLATIONS. 
HIGHEST REFERENCES. EVERYTHING NOVEL AND ORIGINAL. 


SOLE AGENTS FOR SCOTLAND: 
Messrs. JAMES WHITE, Cambridge Street, Glasgow. 
? THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


Ltd., CAMBRIDGE. 


900 PATTERN. 

This Seomenae s the following great 
improvements over the old type of instruments :— 

1) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
ment of the object. (4) A graduated arc forshow- 
ing the thickness of the sections. (5) Catch for 
holding the object «bove the edge of the razor 
(6) es roved method of fixing thecord. (7) Anew 
object holder. 

Price (including object holder), £25 O O 
Write for Pamphlet descriptive of the above 
Instrument. 

Address all communications : — 


INSTRUMENT COMPANY, CAMBRIDGE. 


NEW SCIENCE LANTERN. COMPANION FOR 
THE SCIENTIFIC MAN. 


PORTABLE Can be conveniently carried in the 4 
pocket, and, therefore, always 3 
DESIGN. handy for notes. 


REYNOLDS & BRANSON, 


Writes moment it 
touches the paper. 


Has :— 
any position. 14-carat Gold. 
A Holder of the 
“4 Finest Vulcanised 
Rubber. 


A Perfect Feed, which 
ensures absolute regu- 
larity of working. 


The Universal Selenes Lantern has been devised for the projection of 
experiments. In the short box in front of the lantern is a hinged mirror, 
so placed that by the movement of a stud it may be introduced and placed 
at an angle of 45 degrees with the parallel beam. The beam is thus set 
upwards through a horizontal convergent lens, on which a slide or horizontal 
Piece of apparatus can be placed. Above this is the objective mounted on 


a brass pillar, and above the objective a prism or mirror (if the screen is Made in various styles, and with Nibs to 
above the lantern plain for = beam), ry" suit al! hands. 
on the outside so that there is no double reflection. ¢ mirror can 
any angie, and is — to image aj ““E” PRICE LIST SENT POST FREE. 
mately horizonta irection to the screen ides can also irectly 
projected in the usual way. 
he base-board is made to. fold so that the enters erm be ce into a The YOST TYPEWRITER Co., Ltd., 


50 HOLBORN VIADUCT, LONDON, E.C. 


ce Complete BRAT N 
LTD. WEST END DEPOT :—303 Oxford Street. 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 
AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


By the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, Ph.D., Professor of Zoology at the University College of South Wales and Monmouthshire, 
in the University of Wales. With 156 Illustrations. Crown 8vo. 10s. 6d. 


A MANUAL OF ZOOLOGY, 


By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.Sc., F.R.S, 


With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 


VOWLEDGE.—* The text is accompanied by about three hundred beautiful illustrations. . . . The treatment is explicit 
throughout, and the book is sure to gain a wide popularity.” 


TEXT-BOOK OF PALAZONTOLOGY. 


By KARL A. VON ZITTEL, 


Professor of Geology and Paleontology in the University of Munich. Translated and Edited by CHAS, R. EASTMAN, Ph.D., 
Assistant in Paleontology in the Museum of Comparative Zoology at Harvard. With 1476 Woodcuts. Medium 8vo. 255. net. 


*," This English Edition is revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 


SPEAKER,—* In this sphere Prof. Zittel’s books have long held the field as the standard works of their class, but to many 
they have been inaccessible on account of their being in a foreign tongue. . . . It has not merely been translated ; it has been 
edited and brought up to date as well. . . . The author and editor have conferred a great boon upon their fellow-workers, whether 
English or foreign, by bringing out what is really a new edition of this work. . . . A most valuable addition to the scientfic 


literature of the wor!d, and the publication of the second volume, dealing with the Vertebrata, will be awaited with the keenest 
interest on all sides.” 


SIXTH EDITION, LARGELY REVISED, OF PART IV. 


A TEXT-BOOK OF PHYSIOLOGY. By Sir Micuaet Foster, K.C.B., 


M.D., LL.D., F.R.S._ Professor of Physiology in the University of Cambridge. Assisted by W. H. Rivers, M.A., M.D., 


University Lecturer in Physiological and Experimental Psychology in the University of Cambridge. Illustrated. Part IV. 
THE SENSES. 8vo. tos, 6d. 


THE VOICE: Its Physiology and Cultivation, By A. Aixiy, 


M.D. Brux., L.R.C.P. Lond. Crown 8vo. 35. 6d. 


A HISTORY OF MODERN PHILOSOPHY: a Sketch of the History of 


Philcsophy from the Close of the Renaissance to our own Day. By Dr. HARALD HOFFDING. Translated from 
the German by B. E. MEYER. In 2 Vols., 8vo, 15s. net each Volume. 


OUTLOOK.—“‘ The student could wish for no juster or more dependable vade mecum.” 
VOL. III. (COMPLETING THE WORK) NOW READY. ; 
DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Inciis Paterave. 
Vol. III. (completing the work). Medium 8vo, 21s. net. Also ready, Vols. I. and II., 21s. net each. 


STANDA RD.—* Marks the conclusion of a financial work of more than ordinary importance. . . . The information has 
been well brought up to date. . . . Equally valuable to the student of finance or political economy and to the business community.” 


THE PRINCIPLES OF MECHANICS PRESENTED IN A NEW FORM. 


By HEINRICH HERTZ, late Professor of Physics in the University of Bonn. With an Introduction by H. vox 
HELMHOLTZ. Authorised English Translation by D. E. JONES, B.Sc., District Inspector under the Department of 
Science and Art, &c., and J. T. WALLEY, M.A. 8vo. Ios, net. 


_ . ENGINEER —“‘ A very remarkable book. . . . A book which it is impossible to pass over in silence, fraught as it is with 
infinite possibilities of the future. It represents the latest work of one of the finest intellects of the century.” 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Watker, D.Sc., 
Ph.D., Professor of Chemistry in University College, Dundee. 8vo. 10s. net. 
LANCET.—*‘ The book is written in such a lucid way as to render its perusal free from that irksomeness which is so often 


the student’s experience when confronted with theoretical considerations. The hook should serve as an admirable introduction to 
more advanced works.” 


ELEMENTARY CHEMISTRY FOR HIGH SCHOOLS AND ACADEMIES. 


By ALBERT L. AREY, C.E., Rochester (N.Y.) High School. Crown 8vo. 4s. net. 


THE NATURE AND WORK OF PLANTS. An Introduction to the Study of 


Botany. By DANIEL TREMBLY MACDOUGAL, Ph.D., Director of the Laboratories, New York Botanical Garden. 
Crown 8vo. 45. 6d. 


MACMILLAN AND CO., LIMITED., LONDON. 
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CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.5., 
W. HOLDSWORTH LUNN & CONNOP F.S. PEROWNE. 


A Cruise to the CENTRAL MEDITERRANEAN. 


MARSEILLES, PALMA, ALGIERS, MALTA, SICILY, SALERNO 
AND CAPRI, NAPLES, MARSEILLES.) 


(Return Ticket to MARSEILLEs included.) 


AN EIGHTEEN DAYS’ CRUISE FOR £21 Os. AND UPWARDS. 
s.¥. ARGONAUT. Tonnage, 3254 ; h.-p., 4000. 


£10 10s. and £13 13s. TOURS TO ROME. 


Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


PHCENIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 
ESTABLISHED 1782 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 

LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 

LOSSEb® PAID OVER £22,000,000C. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
[INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


MINERALS ano PRECIOUS STONES. 


Mr. HENSON has now on hand a Fine Series of interesting Sapphires, 
also Topazes, Gold, and Karytes in Large Crystals of various Colours. 

Large and perfectly clear Rock Crystal Balls, precious Opal Cameos, 
fluor Spar, Agate, Jasper, and other Stones cut for ornamental purposes. 


LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Step ‘os, Mel ta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
@ -matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— + 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. a 


MINERALS, FOSSILS, ROCKS. 
COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
SCOPIC PETROGRAPHICAL STUDY. 


(a) Collections of Thin Slices of all important Rock-forming Minerals, 

for the Demonstration of the occurrence of the same in the Rocks, arran; 

according to F. Zirkel, “‘ Lehrbuch der Petrographie,’’ 2nd ed., Leipzig, 

1893. Collection of 114, respectively, 60 Thin Slices. 

_— in elegant Case, £7 ; respectively, £31 155. 

(6 New Collection of properly mounted Thin Slices of Rock-forming 

Minerals, arranged according to H.R ** Micr pic Physio- 

graphy of Minerals,” 3rd. ed., Stuttgart, = 

= Thin Sections of 4 different Minerals in ee Case £9 00 
3100 


(c) ‘Collections of Thin Slices a Rocks, to which will te added a short 
rinted description o of all the Specimens and Slices, arranged according to 
fi. R Physiography of Rocks,” 3rd. ed., Stutt- 


J 


gart, 1896. 
Collection of . 180 250 Slices. 
Price, in Case,£7 100 £1150 £1650 
THE NEW CATALOGUE OF MINERALS, METEORITES, &c., 
has just been published, and will be sent, Pest free, on application, 


Dr. F. KRANTZ, 
BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE 
ESTABLISHED 1833. 


(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


— Call or send for detailed Catalogue (66 pp.), Post free cn 
application. 


N.B.—For Excellence and Supestety of Cabinets and 
Apparatus, references are it to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


B rds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 
Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 
300 Minerals in Cabinet, £4 45. ; 400 do., £5 125. 6d. 


Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c 
To Science and Art Department, Britis, Indian and Cok nia 
Museums, X&c. 
NOVELTIES and opus and PRECIOUS 


Mineral Specimens /or Museums, ana Collectors, and ali purposes. 
Rock Specimens and of Rocks and Minevais 


NEW AND VALUABLE MINERAL, SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


New CaTALoGuEs AND Lists FREE. 
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FPPs’s ‘SECOND-HAND MICROSCOPES 


By SWIFT, WATSON, CROUCH, BECK, ZEISS, LEITZ, &- 
Prices from £2 10s. to £45. 


GRATEFUL—COMFORTING. A Large Selection of Second-hand Powers and Fittings for all kinds of 
Microscopes 


C O C O A "Send for New L ist. 
CLARKSON & CO0., Bartlett's Buildings, Holborn Circus, E.¢ 


BREAKFAST—SUPPER. 


(Late CHARLES JAMRACH), 
NATURALIST 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, | . 
INVALUABLE FOR ALL SKIN DISEASES. of Sage Warfare, Sacred, Maca Praia 
Holloway’s Ointment and Pills may be obtained of 


all Medicine Vendors. THE IRISH NATURALIST. 


= 7 AMBLYN-W ATTS, A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 
SCIENTIFIC APPARATUS MAKER. Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 


PRAEGER, B.A. 
Catalogue of Electrical Apparatus and Materials, 6d. Post free. Annual Subscription, 5s. Post Free to any Address. 


Catalogue of Balances and Weights, Apparatus for the Study Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
of Mechanics, dc., 6d. Post tree. (to which Address Subscriptions should be sent). 


GOLDIELANDS, SETTLE, YORKS. London ; SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


25 per cent. Discount for Cash, or 14/6 per month (second-hand, 10/6 } ex 
3 month) on the Three Years’ System. Lists free of 
C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 


PIANOS EXCHANGED. 


These magnificent Pianos for Hire on the Three Years’ System <i 
‘ ; ‘ advantageous prices and terms. Lists and particulars free of 
LON DON, 


me 6S OPTIMU 
PHOTOGRAPHIC 
APPARATUS 


OF BEST WORKMANSHIP 


FOR ALL PU RPOSES. 


PERKEN, SON & CO., Gnas LONDON. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
6 One Eighth Page, or Quarter Column . 0 18 6 
To ALL PLaces ABROAD :— Quarter Page, or Half aColumn ... 115 © 
Hatt 110 6 Half a Page, ora Column... . 


* The first line being in heavy uype te changed for as Two Lines. 
Chegues and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


ALBERT EDWARD JAMRACH 
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NOTICE. -SPECIAL RE-ISSUE BY NATURE 


OF THE 


INTERNATIONAL SCIENTIFIC SERIES 


FOR A STRICTLY LIMITED PERIOD. 


EIGHTY-SIxX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 


PUBLISHERS’ PRICE ... .. £21 10 
BY INSTALMENT (ro-pay) ... ... £14 14 O 


FOR CASH .... £13 10 O 


The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 

Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot> 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey @ 


slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


This special offer is open only for a short time, and intending purchasers will do well 
therefore to send their orders without delay. 

For the benefit of those who do not feel disposed to buy the entire Series, it will be possible 
to secure half the Series, making 43 volumes, for £7 cash, or £7 7s. on the instalment 
system, the purchaser himself selecting the volumes. The whole Series or half, as the case 


may be, will be sent on receipt of the first payment of One Guinea—the rest to be paid at 
the rate of £1 1s. per month. 


NOTE:—OFFER OPEN ONLY FOR A SHORT TIME. 
ORDER AT ONCE. 


A Set of the Volumes may be seen at the Office of NATURE, St. MARTIN’S STREET, W.C. 
A Pamphlet, giving titles, &e., of the Works in the Series, Specimen Pages, with Illustrations, of 
some of the Volumes, also Order Form, will be sent Post Free on application to 


C. WORSFOLD, “ NATURE” Office, St. Martin’s Street, London, W.C. 
oRD R FORM™M. 
1900. 


All cheques should be crossed and made payable to C. WORSFOLD, “‘ NATURE” Office, St. Martin’s Street, W.C. 

I enclose One Guinea as first payment for ‘‘NaTuRE’s Re-issue of the International Scientific Series,” and I _ to 
pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 
of the volumes, and my remaining payments on the correspoading day of each month following. 

a. .. such payments are complete, I engage that the Works, not being my property, shall not be disposed or by sale or 
otherwise. 


I further agree that if it be found impossible for any reason to deliver the books, the return of the sum or One Guinea 
‘to me shall cancel this agreement. 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid the expense and delay in forwarding cash from abroad. 
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ay HARRIS’S SPECIALITIES.—CATALOGUES UPON APPLICATION. 
- 
9s. 6d. ; Steel, : Stroud and Rendell Lantern, £¢- 
6929. 
ed. Telegraphic Address : 
PHILIP HARRIS & Co. Lrp, 
. TD., Telephone No. 1o., 
COMPLETE LABORATORY FURNISHERS BIRMINGHAM. 


ATSONS N= OSCOPIC EYEPIECES, : for WATSON'S Parachromatic OIL IMMERSION CONDENSER. 


Total a 1°30; aglanatic aperture exceeds 1°25. 
use with either APOCHROMATIC or ACHRO- doubtedly the’ finest d btainable for high-power 
MATIC OBJECTIVES, an adjustment being work. Optical art only 


00 
Complete! with Dia hra m and Set of Stor . £6100 
provided to the special lenses employed, 2 WATS. ON'S ** SCHOOL ” OSCOPE, New odel, 
altering | the correction. There is no sacrifice o complete with 1 in. Objec P e, - Cas: 0 
efficiency, ‘the performance being. equal to the WATSON’S _“ ROYAL" MICROSCOPE. A” new “model high-class 
most Comp ting or Huyghenian rumen 
WATSON’ MICROSCOPE. A highest-class instrument at 
erate cos' 

BACTERIOLOGICAL APPARATUS. MICROTOMES. aratus for 

6 in. tube length, 5, 7, to, and 14 diameters. BOTANY and FIELD 


OLOGY. METAM OSES 
to in. ” 7; 10, 14, and 20 ” pe re PREPARATIONS. BOTANICAL a PHYS! 10- 
PRICE, in Student's Size and Pattern, either LOGICAL For , +a of all the above, see 
power, 17/6 each. Watson's New Suppl tal List to Catalogue No, 2, Post Free 
Supplementai List, 
For Full Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
0s 


40,000 first-class Micro-Slides, Post free on application. 


WATSON & SONS (Established 1837), Opticians to H.M. Government. 


RN, LONDON, W.C. New Branch Now Open: 16 Forrest Roap, EpinsurcH. And at 78 Swanston Street, Melbourne 
a thacaess HOLBO Australia. Awarded 39 Gold and other Medals at the principal International Exhibitions of the World. 5 : 


CROSS GAS ENGINES. 


GREAT 
REDUCTION 
IN 
iGAS 
CONSUMED. 


RECENTLY 


REMODELLED. 


CROSSLEDWZT BROS., '1.TD., OPENSHAW, MANCHESTER. 


DALLMEYER’S TELE- PHOTO. LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 


Indispensable to Geologists, Naturalists, and Architects, 
Price from £3 15s. 


tt Prices and Particulars on application. Estimates and 


advice free. 


J. H. DALLMEYER, Ltd., 
Stigmatie Lens fitted with Tele-Photo. Attachment. " 


(These Attachments can be fitted to any good Lens.) 25 Newman Street, London, W. 


S Limrrep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of _Lonuon and puplisnea by MACMILLAN 
Martin's Street. London, W. C., and Tue 66 Fitth Avenue, New York.—THurspay, March 8, 1900. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid oust 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1585, VOL. 61] THURSDAY, MARCH 15, 1900. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved 


WIRELESS TELEGRAPHY. 


The “ APPS-NEWTON” INDUCTION COILS have 
proved far superior to all others in telegraphing long distances 
without wires. 

They were used in the Government Experiments at Penarth 
and Dover ; also by Signor Marconi and the Wireless Telegraph 
Company in telegraphing to and from the Goodwin Lightship, 
and across the nnel; at the British Association Meeting at 
Dover for telegraphing to France ; and at the Naval Manceuvres, 
where a distance of sixty miles was covered, &c. 

After prolonged tests the ‘‘ Apps-Newton” Coils have been 
adopted by the Wireless Telegraph Company, by the War Office 
and by the Admiralty ; several have been sent to the Front in 
South Africa, and the ships of the Channel Squadron are now 
being fitted with them. 


PRICES ON APPLICATION. 
SOLE MAKERS: 


NEWTON & CO., 


Scientific Instrument Makers to H.M. the Queen 
and the Government, 


3 FLEET STREET, LONDON, E.C. 


EARLY CHAPTERS IN 
SCIENCE. 


A FIRST BOOK OF KNOWLEDGE OF NATURAL 
HISTORY, BOTANY, PHYSIOLOGY, 
PHYSICS AND CHEMISTRY FOR YOUNG PEOPLE. 


By Mrs. W. AWDRY 


(WIFE OF THE BISHOP OF SOUTH TOKYO, JAPAN). 


EDITED BY W. F. BARRETT, F.R.S., 


PROFESSOR OF EXPERIMENTAL PHYSICS IN THE ROYAL 
COLLEGE OF SCIENCE FOR IRELAND, 


With nearly Two Hundred Illustrations. Crown 8vo, 6s. 


...‘* Deserves a warm welcome from all teachers of the young. . , . The 
illustrations are models of clear, careful, and unconventional work.” — 
Literature. 

** It can be confidently recommended to the as a sound and - 


JOHN MURRAY, ALBEMARLE STREET, W. 


DOUBLE-SURFACE CONDENSER 


(CRIBB’S PATENT). 
Large Condensing Surfaces. 
Small size of Condenser. Small weight. 
Great Efficiency. 


EQUAL TO A LIEBIG CONDENSER FIVE, 
TIMES ITS SIZE. 


SOLE MAKERS of the Metal Condensers : 


JOHN J. GRIFFIN & SONS, E, 
20-26 SARDINIA STREET, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


LONG RANGE BINOCULARS AND TELESCOPES 


FOR MILITARY PURPOSES, 


ILLUSTRATED PRICE LISTS FREE BY POST TO 
ALL PARTS OF THE WORLD. 


SPECIAL TERMS TO YEOMANRY TROOPS AND VOLUNTEER 
CORPS REQUIRING SEVERAL GLASSES. 


THE 
** READY-FOCUS” 


BINOCULAR. 


A great 
improvement over the ordinary system 
of Focussing. 
Invaluable in watching moving . 
objects. , 


NEGRE‘MT.TI & ZAMBRA, 
Screntiric INSTRUMENT. MAKERS TO THE QUEEN, 
88 HOLBORN VIADUCT, E.C. 
‘BRANCHES: 45 CORNHILL; 122 REGENT STREET. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


Hatrorp Joun Mackinver, Esq., M.A., Reader in Geography in the 
University of Oxford, will on Thursday next, March 22, at Three o'clock, 
begin a Course of Three Lectures on ‘‘ Equatorial East Africa and Mount 
Kenya.” (Illustrated by Lantern Slides.) 

Half-a-Guinea the Course. 


Mr. Sidney Lee will deliver a Lecture on 
“‘Skakespeare and the Elizabethan Playgoer,” in the Pfeiffer Hall at 
Queen's College, 43 and 45 Harley Street, W., on Tuesday, March 
2oth, at 5 p.m. 

For tickets (price half-a-crown), apply to the LApy RESIDENT, 


TECHNOLOGICAL EXAMINATIONS, 1900. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Institute’s EXAMINATIONS in TECHNOLOGY will be held on 
April 30; May I, 2) 3) 5, 7) &) 11, 12,.19 and 29. 

All applications from Local Secretaries for Examination in Technology 
must be forwarded to the Institute on or before March 26, 

Only in exceptional cases, and by payment of an additional fee, can 
application be received from Local Secretaries after that date. 

Candidates in Technology not attending any registered class should apply 
at once to the Secretary at the nearest local centre. 

Applications from any individual Candidates for Examination at the Offices 
of the Institute should be made not later than April 9, and should state 
clearly the subject and grade of examination. Applications should be 
addressed to the Examinations Department, City and Guilds of London 
Institute, Exhibition Road, London, S.W., and should be accompanied by a 
postal’order for the amount of the fee. 


Sales by Auction. 


Valuable Scientific and Miscellaneous Books, including the Library of the 
late W. Harkness, Esq., F.1.C., F.C.S., and other properties. 


Messrs. HODGSON will Sell by Auction, 
at their Rooms, 115 Chancery Lane, W.C., on Wednesday, March 21, 
and two following days, VALUABLE SCIENTIFIC BOOKS, in. 
cluding the above Library, and comprising a Complete Set of the 
Challenger Reports, in 50 Vols. ; Journal of Chemical Industry, 1332 
to 1899; Chemical Society's Journal, 1876 to 1899; Quarterly and 
Monthly Microscopical Journals, 1853 to 1877 ; Microscopical Society's 
Journal, 1878 to 1899, in 33 Vols. ; Schmidt's Diatomaceen-Kunde, 
4 Vols., and other English and Foreign Works on the Diatomacez, 
by Van Heurck and others; Cooke's British Desmids; Bentham’s 
British Flora, 2 Vols.; Sedgwick and McCoy's Paleozoic Rocks; 
New Sydenham Society's Publications; and other Scientific and 
Miscellaneous Books. 


To be viewed, and Catalogues had. 


TUESDAY AND WEDNESDAY, MARCH 27 anp 28. 
THE “SAMUEL STEVENS” COLLECTION. 


MR. J. C. STEVENS begs to announce that 


he has received instructions from the Executors to Sell by Auction, at 
his Great Rooms, 38 King Street, Covent Garden, on Tuesday and 
Wednesday, March 27 and 28, the well-known Collection of British 
Lepidoptera, formed by the late Samuet STEvENs, Esq,, the result of 
over sixty years’ collecting and breeding ; consisting probably of over 
100,000 specimens, and amongst them some wonderful and exceptional 
varieties of a very large number of species, and a long series of many 
rare and extinct species too numerous to mention. 
On view day prior, 10 till 4. Catalogue in preparation, and can be had on 
application. 


UNIVERSITY OF ABERDEEN. 


FACULTY. OF MEDICINE. 
SUMMER SESSION, 1900. 


TheS Session ¢ es on Tuesday, April 24. 

The Preliminary Examination will commence on March 24. 

The Degrees in Medicine granted by the University are :—Bachelor of 
Medicine (M.B.), Bachelor of Surgery (Ch.B.), Doctor of Medicine 
(M.D.), and Master of Surgery (Ch.M.). The total cost of the whole cur- 
riculum, including fees for the Degrees of M.B. and Ch.B., is usually about 

125. 

A Prospectus of the Classes, fees, &c., together with Regulations for 
the Preliminary: Examination and for Graduation in Medicine and 
Surgery, bog: had free on application to the Secretary of the Medical 
Faculty. The University also grants Degrees in Arts, Science, Law, and 
Divinity, particulars of which may be had ‘on application to the 
SECRETARY OF FacuLrty. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Summer Session begins on May 1st. The work is arranged so that 
a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
H. R. SPENCER, M.D., F.R.C.P., 
Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


SCIENCE AND ART EXAMS. 


LONDON anp SOUTH KENSINGTON. 
Oral or Correspondence Preparation by SPECIALIST TUTORS. 


New and Perfected System of Correspondence Tuition. WORKSHEETS 
A SPECIALITY, saving Time and Trouble. 


JOHN GIBSON, M.A., 24 cuaneeet LANE, 


SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 

Well-equipped LABORATORIES, DAY AND EVENING. Personal 
or Class Tuition, 
**R.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


WANTED, for the National Physical 
Laboratory, a LABORATORY ASSISTANT and MECHANIC. 
should have had experience both in an Instrument Maker's 
Shop and in a Laboratory, Sane knowledge of Glass-blowing and 
Pattern making is also desirable. Applications, stating age, qualifica- 
tions and salary required, and giving references, should be made by 
letter addressed to the Director, National Physical Laboratory, Old 
Deer Park, Richmond, 


FOR SALE BY ORDER OF THE EXORS, 
The unique MICROSCOPIC SPECIMENS 
COLLECTED BY THE LATE 
MR. H. VIRTUE TEBBS. 
Selections can be made at 


C. BAKER’S, 244 HicH HoLsorn, LONDON, 


Telegrams—Optivorum, London. Telephone—1427, Holborn. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interestor importance. Their operations 
affect the welfare of yd ber of the ity, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants ; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about soo pp. 
each. The subscription price will be ros. for each volume, payable on 
delivery of the first number of the volume; or arrangements may be made 
to supply only the portions relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals a books. 

The names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


The undersigned will be glad to hear from PrinTErs willing to give 
estimates for printing, and from PuBLisHERs willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 


4 Cowper Road, Acton, London, W. 


Next Week, the Third Edition, Revised and Enlarged, with 68 
Engravings, Post 8vo, 3s. 6d. 


PROFESSORS CLOWES and COLE- 
MAN’S ELEMENTARY PRACTICAL CHEMISTRY. 
London: J. & A. CHURCHILL, 7 Great Marlborough Street. 
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BARGAINS IN SCIENTIFIC BOOKS. 


CAMPBELL (D.H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. Fully Illustrated. Medium 8vo. (Pub. 14s. net.) 4s, 

‘Dr. Campbell's book is clearly written, well illustrated, is provided 
with an accurate bibliography and a copious index, so that it will take its 
place at once asa vote es classic, and will, we think, retain that position 
for no inconsiderable period.” —Gardener's Chronicle. 


le. 

BATESON (W.), MATERIAL FOR THE 
STUDY OF VARIATION, treated with especial regard to Discon- 
tinuity in the Origin of Species. By WILLIAM BATESON, M.A., 
ays St. John’s College, Cambridge. 8vo, Cloth. (Pub. ars. 
net. S. 

‘* The whole work must be carefully read by every serious student ; and 
there can be no question of its great and permanent value as a contribution 
to our knowledge of a particular class of variations, and as a stimulus to 
further work in a department of knowledge which is too much neglected.” — 


Nature. 

HEADLEY (F. W.), THE STRUCTURE 
AND LIFE OF BIRDS. By F. W. HEADLEY, M.A., F.Z.S., 
Assistant Master in Haileybury College. With 78 Illustrations. 
Crown 8vo, Cloth. (Pub. 7s. 6d.) is. 9d. 

‘© We know of no book, at any rate, no modern book, which covers pre- 
cisely the ground of Mr. Headley’s Manual; it strengthens decidedly a 
weak point in Ornithological literature, and this fact, coupled with the ex- 
cellence of the illustrations, should ensure for it a wide circulation.”’—/é7s. 


COUES (Prof. ELLIOTT), HANDBOOK 
OF FIELD AND GENERAL ORNITHOLOGY, a Manual of the 
Structure and Classification of Birds, with Instructions for Collecting 
ond Poowrae Specimens. Illustrated. Demy 8vo, Cloth. (Pub. 
tos.) 2s, 6d. 

The volume consists of two distinct parts :—Part I.—Field Ornithology 
contains the necessary Instructions for the Observation and Collection of 
Birds in the field, and for the Preparation and Preservation of Specimens 
for scientific study in the Cabinet. Part I1.—General Ornithology is a 
technical Treatise of the Classification, the Zoological Characters, and the 
Anatomical Structure. CHapTrers.—Implements for Collecting and their 
Use—Dogs—Suggestions and Directions for Field-work—Hygiene of 
Collectorshi egistration and Labelling—Instruments—Materials and 
Fixtures—How to make a Bird-skin—Collection of Nests and a 
of a Collection — Definition of Birds—Principles and Practice of Classifica- 
tion—Definitions and Descriptions of the Exterior Parts of Birds—An 
Introduction to the Anatomy of Birds. 

Postage 4d. extra on one, or 8d. on four. 
H. J. GLAISHER, New and Remainder Bookseller, 57 Wigmore Street, 
London, W. 
Catalogues Post Free on application. 


LABORATORY NOTE-BOOK 
FOR CHEMICAL STUDENTS. 


By VIVIAN B. LEWES, 


PROFESSSOR OF CHEMISTRY, ROVAL NAVAL COLLEGE, AND 


J. S. S. BRAME, 


ASSISFANT EXAMINER IN CHEMISTRY, SCIENCE AND ART DEPARTMENT. 
Interleaved throughout with Writing Paper. 
Price 4s. 


_“*. . . the book is well calculated to lead the student to dependence on 
> own resources—that is, after all, the aim of knowledge.” —/ndustries and 

ron. 

“* A good course of experimental work in chemistry suitable for technical 
and other students . . . the volume is an advance on most similar laboratory 
manuals.” — Nature. 


ARCHIBALD CONSTABLE & CO., 2 Whitehall Gardens, Westminster. 
Now Ready, 8vo, Price 6s. net. 


RECENT & COMING 
ECLIPSES. 


SIR NORMAN LOCKYER, K.C.B., F.R.S,, 


Second Edition, containing an account of the observ- 
ations made at Viziadrug, in India, in 1898, and of 
the conditions of the Eclipses visible in 1900, 1901 


and 1905. 
MACMILLAN AND CO., LTD., LONDON. 


BOOKS ON ECYPT AND CHALDAA. 


FOUR VOLUMES NOW READY. 


By Dr. E. A. WALLIS BUDGE, M.A. 
EGYPTIAN IDEAS OF A 
FUTURE LIFE. 


With 8 Illustrations. Crown 8vo. 3s. 6d. net. 


EGYPTIAN MACIC. 


With 20 Illustrations. Crown 8vo. 3s. 6d. net. 


EASY LESSONS IN 


HIEROGLYPHICS, | 


WITH SIGN LIST. 
Crown 8vo. 3s. 6d. net. 


By L. W. KING, M.A,, F.S.A. 
BABYLONIAN RELIGION 
AND MYTHOLOGY. 


With 12 Illustrations. Crown 8vo. 3s. 6d. net. 


‘* A most desirable series.” — Knowledge. 

‘*Mr. King has done his work excellently well, and his book 
forms a good introduction to the study of Babylonian religion.” 
—Academy. 

‘*In aiding to popularise Egyptian lore, Dr. Budge is render- 
ing a genuine service. His books may be warmly commended 
to all whom the study of Egyptology attracts.”—Notes and 
Queries. 

** It is impossible to do fitting justice to the contents of these 
most interesting volumes, and the care with which the great 
mass of facts which they contain has been condensed defies any 
attempt to reduce them to a précis. . . . There will be few 
who will not learn from these volumes much detail of which 
they were previously ignorant, and may well derive from them 
their first clear conception of what was really believed to 
ancient Babylonia, and of the sublime grandeur of that faith 
which during so many centuries was the spiritual stay and 
solace of the Egyptians.” —ature. 

** The series will form an excellent introduction to Egypt- 
ology.” — Western Morning News. 

‘*** Egyptian Magic’ is excitingly interesting to all students 
of psychical subjects.” — Light. 

‘* * Babylonian Religion’ forms a handy companion for those 
who require a knowledge of the religion of the ancient Baby- 
lonians.”— Glasgow Herald. 


LONDON : 
KEGAN PAUL, TRENCH, TRUBNER & CO., Lrp., 
CHARING Cross Roapb, W.C. 
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Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN & CONNOP F.S.PEROWNE. 


A Cruise to the CENTRAL MEDITERRANEAN. 


(MARSEILLES, PALMA, ALGIERS. MALTA, SICILY, CAPRI, 
NAPLES, MARSEILLES ) 


(Return Ticket to MARSEILLES included.) 


AN EIGHTEEN DAYS’ CRUISE FOR £21 Os. AND UPWARDS. 


¥ 254; h.-p., 4000. | _ Binary Apochromatic Telescope Object-Glasses, free from Secondary 
s.y. ARGONAUT. Tonnage, 3254 5 Prs Spectrum, for Visual purposes. Aperture from 1°17 to 1°20. 7 


| Triple Photo-Visual Object-G] Secondary Spectrum: an. 
£10 10s. and £13 13s. TOURS TO ROME. prom Seccmdary Spectre and 
Extensions to NA PLES, FLORENCE, VENICE, ‘ Apochromatic Aplanatic Object-Giasees, with reduced Secondary Spec- 
rum, for Astr t 
and the ITA LIA N LA KES. | Achromatic Deadtenen with long Eye-Distance. 
= Telescope Object-Glasses made Selina Silicate Glasses. 


dsleish Garden: Objectives, Prisms, Eye-Pieces, and all Astronomical Accessories. 
Full particulars Complete Mounts for Telescopes in any desired form and size. 


Special Astronomical Catalogue, in German, French or English, 


LETCHER & SONS (formerly Letcher Bros.),  rondon sranch: 20 margaret street, Regent Street, W. 


SGIENTIFIC INSTRUMENT MAKERS, 
JAS. SWIFT & SON 
25 TURNPIKE LANE, HORNSEY, N. | \ MANUFACTURING OPTICIANS. : 


SOLELY APPOINTED TO THE A.M. Derr. 
War OFFICE, FOR THE SUPPIY 
or Microscores. 


BLOWPIPE CABINETS, SPECIALITY : SOCIETY OF ARTS SETS. 


GLASS 
BLOWING 


GEISSLER TUBES IN BEAUTIFUL DESIGNS. 
TUBES containing specimens of Fluorescent and Phosphorescent 
inerals, Salts, Rubies, &c. 
ILLUSTRALED TUBE contains Vanes which Fluoresce in three 
brilliant colours, and revolve by means of Cathode Rays. lence of manfacture. 


COSSOR, 67 FARRINGDON ROAD, E.C. pntiecessedisiaiititins 


TO SCIENCE LECTURERS. 81 TOTTENHAM COURT ROAD, W. 


 MOTO- PE 
rhe Mote Plots Camera fer tating the Pictures Luts, MECHANICAL ENGINEERS AND 


ENT CO N 
Sc. "Miniatare Triple Lantern constrocted for B,J. | ELECTRICIANS, 


succ:ss. New Oxyhbydrogen Microscope. Science Lanterns fo: lass 

Demonstration Magnificent Triple, "Medals } 22 CHARTERHOUSE SQUARE, E.C. 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H.Grat-_ 

oa Guinness, Madame Ape.ina Patti, &c., &c. Patent Pamphengo | Makers of High-Grade Physical and Electrical Apparatus. 


S-ience Lanterns. The Universal Lantern 4-inch Condensers, 4-wick 
Purtrait Combination front Lenses, 18s. 6d., Marvellous value. Scleme | Apparatus designed and made for Laboratories and Research Work. 


Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern ALL KINDS OF EXPERIMENTAL WORK. 


Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- | ey : 
avings, 6d. ; Postage, 3d. List of 300 Lecture "| gar Our List is now ready, and may be had post free 


ets, Science 
iews, &c., 6d.; Postage 2d. Pamphlets Free. W. C. HUGHES. | on aplication. 
Specrauist, Brewster House, 82 Mortimer Road, Kingsland, N. 


me OPTIMUS.” 
PHOTOGRAPHIC 
APPARATUS 


OF BEST WORKMANSHIP 


FOR ALL PURPOSES. 


Patent form of Student's Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 


in Case, from 
£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary's, St. Bartholomew's, Guy's, 
Middlesex, London, and St. Thomas's. 


Seven Gold Medals awarded for excel- 


Catalogue POST FREE. 


PERKEN, SON & CO.,, tc. LONDON. 
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JUST PUBLISHED. §8vo, 15s. net. 


THE KINETIC THEORY OF GASES. 


ELEMENTARY TREATISE, WITH MATHEMATICAL APPENDICES. 


By Dr. OSKAR EMIL MEYER, 


Professor of Physics at the University of Breslau. Second Revised Edition. Translated by ROBERT E. BAYNES, M.A., 
Student of Christ Church, Oxford, and Dr. Lee’s Reader in Physics. 


**Mr. Baynes, in preparing the English version of a new edition of Meyer's treatise, has given English readers a book calculated 
tomeet the wants of a large and varied class of persons interested in the kinetic theory. . . . Now that we have an English 
dition, students can have no excuse for not carrying their knowledge of the subject rather further, for a better introductory treatise 
could hardly be written, and there is little in Meyer’s treatment that could present difficulties even to the veriest beginner.” — 
Nature. 


Complete in THREE VOLUMES, Half-Bound. Vol. I., with 236 Illustrations, 8vo, £2 2s. Vol. II., with 240 Illustrations, 
8vo, £2 2s. Vol. III., with 352 Illustrations, 8vo, £3 35. 


A DICTIONARY OF APPLIED GHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Se. (Dubl.), F.RB.S., 
Professor of Chemistry in the Royal College of Science, London. Assisted by Eminent Contributors. _ 


THE PRINCIPLES OF CHEMISTRY. By D. Menvevéerr. Translated from 


the Russian (Sixth Edition) by Gzorcz KAMENSKY, A.R.S.M. of the Imperial Mint, St. Petersburg ; and Edited by T. A. 
Lawson, B.Sc., Ph.D., Fellow of the Institute of Chemistry. With 96 Diagrams and IIlustrations. 2 Vols., 8vo, 36s. 


A TEXT-BOOK OF INORGANIC CHEMISTRY. By G. S. Newrn, F.I.C., 


F.C.S., Demonstrator in the Royal College of Science, London ; Assistant Examiner in Chemistry, Science and Art Depart- 
ment. Fifth Edition. With 146 Illustrations. Crown 8vo, 6s. 6d. 


CHEMICAL ANALYSIS, QUANTITATIVE AND QUALITATIVE. ByG.S. 
NEWTH, F.I.C., F.C.S., Demonstrator in the Royal College of Science, London; Assistant Examiner in Chemistry, 
Science and Art Department. With 100 Illustrations. Crown 8vo, 6s. 6d. 


A TEXT-BOOK OF PHYSICS. By W. Watson, B.Sc., Assistant Professor in 


Physics in the Royal College of Science, London ; Assistant Examiner in Physics, Science and Art Department. For use in 
Technical Schools, Advanced Science and Art Classes, Engineering Schools, Universities, &c., &c. ith 564 Illustrations. 
Large Crown 8vo, Ios. 6d. : [Just published. 


ELECTRICAL ENGINEERING. For Electric Light Artisans and Students. 
(Embracing those branches prescribed in the Syllabus issued by the City and Guilds Technical Institute.) By W. SLINGO 
and A. BROOKER. ENLARGED AND REVISED EDITION. With 359 Illustrations. Crown 8vo, 12s. 


THE TESTING OF MATERIALS OF CONSTRUCTION. A Text-book for 
the Engineering Laboratory and a Collection of the Results of Experiment. By WILLIAM CAWTHORNE UNWIN, 
F.R.S., M.Inst.C.E., Hon. M.Inst.M.E., Professor of Engineering at the Central Technical College of the City and Guilds 
of London Institute. Szconp EpiTION, REVISED AND ENLARGED. With 5 Plates and 188 Illustrations and Diagrams 
in the Text. 8vo, 16s. net. 


HALF-HOURS WITH THE STARS: a Plain and Easy Guide to the Knowledge 
of the Constellations. By RICHARD A. PROCTOR. Showing in 12 Maps the position of the principal Star-Groups 
night after night throughout the year. With Introduction and a separate Explanation of each Map.« True for every Year. 


4to, 35. 6d, 


RIVINGTON’S COURSE OF BUILDING CONSTRUCTION. 


NOTES ON BUILDING CONSTRUCTION. Arranged to meet the Requirements 


of the Syllabus of the Science and Art Department of the Committee of Council on Education, South Kensington. 


Medium 8vo. 
Parr 4, ELEMENTARY STAGE. With 552 Illustrations. | Parr III. MATERIALS. Course for Honours. With 188 
ILCULATIONS FOR BUILDING STRUC 
Part IL, ADVANCED STAGE. With 479 Illustrations, | RATIONS Honours, With so7 Illus 
Ios, 6d. trations. 15s. 


LONGMANS, GREEN, & CO., LONDON, NEW YORK, anp BOMBAY. 
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SCOTTISH PROVIDENT 
INSTITUTION. 


feap OrFice: 6 St. Andrew Square, EDINBURGH. 
MUTUAL ASSURANCE with MODERATE PREMIUMS. 


More than one half of the Members who died during the 
Septennial period were entitled to Bonuses which, not- 
withstanding that the premiums do not as a rule 
exceed the non-profit rates of other Offices, were on 
the average equal to an Addition of about 50 per cent. 
to the Policies which participated. 


The SURPLUS at last Division was £1,423,000. 


Examples of Premium for £100 at Death, with Profits. 


Dunne no Live, £2 16 £2 610 £ 
Payments, 2130| 217 9 
15 PAYMENTS, 8 121) 318 0 


2149) 
346 3 
458 41 


* A perso’ nae 30 may secure £1000 at death by a yearly payment 
during life, = £20 15s., which would in many Offices secure (with profits) 
£800 only. Or he may secure £1000 by 25 payments of £26 10s., deing 

thus free of payment before age 55. 


ACCUMULATED FUNDS, £11,000,000. 


Prospectus, with full information, on application. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
J. Muir Leitcu, Secretary. 


GAMBRELL BROS., 


17 GILTSPUR STREET, LONDON. 


Telegrams ... . ‘*GAMBREUM, LONDON.” 


Electricians & Manufacturers 
HIGH GRADE ELECTRICAL 


AND 


PHYSICAL APPARATUS. 


BRIDGE FOR WORKSHOP USE. 
WRITE FOR PRICE LIST. 


Manufacturers of Celebrated 
ROSS’ PORTRAIT AND VIEW LENSES 
ROSS-ZEISS’ ANASTIGMATIC LENSES 
ROSS-GOERZ’ DOUBLE ANASTIGMATS 
ROSS’ NEW HAND-CAMERA LENSES 
ROSS’ FIELD AND STUDIO CAMERAS 
ROSS’ SPECIAL HAND CAMERAS 
ROSS’ NEW ENLARGING LANTERNS 
ROSS’ PATENT SCIENCE LANTERNS 
ROSS’ NEW ECLIPSE MICROSCOPES 
ROSS’ IMPROVED TELESCOPES 
ROSS’ FIELD AND OPERA GLASSES 


ROSS’ NEW PRISMATIC BINOCULARS 
&e., &e., &e. 


ROSS, Ltd., 


(Estas. 1830.) 
MANUFACTURING OPTICIANS, 
111 NEW BOND ST., LONDON,W., 


AND 
31 COCKSPUR 
CROSS, 


“IMPROVED D’ARSONVAL 


GALVANOMETERS. 


Most 
SENSITIVE 
for 
DEFLECTIVE, 
ZERO, 
or 
BALLISTIC 
WORK. 


PRICES 
-£10-0-0 
£4-10-0 


LIBERAL DISCOUNTS. 


Write for Price List and Particulars of Potentiometers, 
Galvanometers, Electrical Thermometers, Exper'- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 


THRIPLANDS, ” 


ROSS, Ltd Mi 
Tel 
\ 
\ 
A ~ 
ie AGE. 30* 35 4o | 45 | 60 | 565 \\ - 
59 £4 17 £5111 
62 5118 6911 J EQ 
> Witter s 
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LONDON, W. 
Laboratory { KENSINGTON COURT, } 
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NEW MODEL 


PORTABLE 
EQUATORIAL 
MOUNTING 


For 3” or 33” 


TELESCOPES. 
Y 


ation Axis, Quick and Slow Motion, in 


I,atitude Adjustment, Clamp for Declin- 
Right Ascension. 


EQUATORIAL MOUNTING with Divided Circles and Stand 
fitted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3” Telescope, £25. 


ILLUSTRATED CATALOGUE GRATIS. 


J. H. STEWARD, 


OPTICIAN, 
406 STRAND, 457 WEST STRAND, 


W. WILSON, 


| Makers of 

SPECTROSCOPES, SPECTROMETERS, 

GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 
| MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


| Price List Free. 


1, BELMONT STREET, CHALK FARM, N.W. 
| BACTERIOLOGY. | 
| 


SEND FOR PARTICULARS OF OUR 
DPH No. 2 MICROSCOPE, complete at £18 18s. 
TO 
C. BAKER, 
244 HIGH HOLBORN, LONDON. 


Also our DPH No. 1 as supplied to the London School 
of Tropical Medicine for 


BLOOD EXAMINATION. 


For Photography, Unsurpassed for fine definition. 


[Enses 


TAYLOR, TAYLOR, & HOBSON, 
Stoughton Street Works, Leicester; 
and 18 Berners Street, London, W. 


7 GRACECHURCH STREET, LONDON. 


= = 


THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


Ltd., CAMBRIDGE. 


NEW ROCKING MICROTOME. 
1900 PATTERN. [PaTenTeD.]} 

This Instrument loge ye the following great 
improvements over the old type of instruments :— 

1) Increased rigidity. (2) The impossibility of 
cutting thin and thick sections. (3) The impos- 
sibility of tearing sections on the upward move- 
ment of the object. (4) A graduated arc for show- 
ing the thickness of the sections. (5) Catch for 
holding the object above the edge of the razor. 
(6) Improved method of fixing thecord. (7) Anew 
object holder. 

Price (including object holder), 25 O O 
Write for Pamphlet descriptive of the above 
Instrument. 

Address all communications : — 


INSTRUMENT COMPANY, CAMBRIDGE. 


*No Better Food.” 


Dr. ANDREW WILSON, F.R.S.E., &c. 


Sg. | 


250 Gold Medals and Diplomas. 
N.B.—Just three words are necessary in order to obtain the right Cocoa, 


iz. FRY’S—PURE—CONCENTRATED. 
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MACMILLAN & CO’S 
NEW AND REGENT BOOKS FOR STUDENTS OF ZOOLOGY. 


AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


By the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, [h.D., Professor of Zoology at the University College of South Wales and Monmouthshire, 
in the University of Wales. With 156 Illustrations. Crown 8vo. 10s. 6d. 


A MANUAL OF ZOOLOGY, | 


By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.8c., F.R.S, 


With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 


KNOWLEDGE.—“ The text is accompanied by about three hundred beautiful illustrations. . . . The treatment is explicit 
throughout, and the book is sure to gain a wide popularity.” 

FIELD.—* For those who require a manual to assist them in acquiring an accurate knowledge of zoology we know of no 
book superior to that under notice. . . . The illustrations are admirable. We know of no work better fitted to fulfil the purpose 
for which it was designed than the one under notice. It it an admirable introductory text-book to scientific zoology.” 


A TEXT-BOOK OF ZOOLOGY. 


By T. JEFFERY PARKER, D.Sc., F.R.S., 


Professor of Biology in the University of Otago, Dunedin, N.Z., and WILLIAM A. HASWELL, M.A., D.Sc., F.R.S., Professor 
of Biology in the University of Sydney, N’S.W. In Two Vols. With Illustrations. Medium 8vo, 36s. net. 


SCIENCE PROGRESS.—‘‘The appearance of this important work, for which many of us have been eagerly waiting, will 
be hailed with pleasure. . . . When we consider the difficulties under which these authors laboured, one in New Zealand the other 
in Sydney, the printers, publishers and artists in England, one can only marvel at the splendid work they have produced, one that 
will be useful both to the elementary and advanced student alike, as well as to the teacher.” 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, M.A., ano A. E. SHIPLEY, M.A. 
To BE COMPLETED IN TEN VOLUMES. 8vO. PRICE 17S. NET EACH. 


WoRMSsS, LEECHES, &c. 
VOLUME II. 
Flatworms. By F. W. GamBLe, M.Sc. Vict., Owens College. Nemertines. By Miss L. SHELpDoN. Threadworms, &c. 
By A. E. SuipLey, M.A. Rotifers. By Professor Marcus Hartoc, M.A., D.Sc. Lond. Polychaet Worms, By 
W. BLAXLAND BENHAM, D.Sc. Lond., Hon. M.A. Oxon. Earthworms and Leeches. By F. E. Bepparp, M.A. 
Oxon., F.R.S. Gephyrea, &c. By A. E. SHiptey, M.A. Polyzoa. By S. F. Harmer, M.A. 
NATURE,—“ Taken as a whole the book is fully worthy of its place in this attractive series.” 


SHELLS. 
VOLUME III. 
Molluscs and Brachiopods. By the Rev. A. H. Cooke, M.A., A. E. SurpLey, M.A., and F. R. C. REEp, M.A. 


FIEL D.—‘‘ We know of no book available to the general reader which affords such a vast fund of information on the structure and habits of molluscs.” 


INSECTS & CENTIPEDES. 
VOLUME V. ; 
Peripatus. By Apam Sepcwick, M.A., F.R.S. Myriapods. By F. G. SincLark, M.A. Insects. Part I. By 
Davip SHARP, M.A. Cantab., M.B. Edin., F.R.S. 
ATHENA UM.—“ This book will find a place in the library of must entomologists, prove a welcome boon to weak brethren who are compelled to 
lecture—docendo discimus—and occupy by the side of Westwood's ‘ Modern Classification and ‘ Burmester’s Manual’ a niche that has long been empty.” 
INSECTS- 
VOLUME VI. 
Part II.¢ Hymenoptera continued (Tubulifera and Aculeata), Coleoptera, Strepsiptera, Lepidoptera, Diptera, 
Aphaniptera, Thysanoptera, Hemiptera, Anoplura. By Davip SHarpr, M.A. Cantab., M.B. Edin., F.R.S. 
ENTOMOLOGIST’S RECORD.—*‘ Too much cannot be said in praise of this work,which offers to the general naturalist, as well as to the specialist, 
a thoroughly reliable text-book that is distinctly in advance of any other work of a similar kind yet published in the English language.” 
BIRDS. 
VOLUME IX. 
By A. H. Evans. With numerous Illustrations by G. E. Lopce. 

NATURE NOTES.—“ We venture to predict that, of the ten volumes of which this excellent series is pe to consist, none will secure a wider 
popularity than Mr. Evans’ treatise on birds. Strange as it may appear, among the many books on birds that have appeared of late years, we do not recall 
any that covers the same ground. . . . Weare quad to the author for the mine of valuable information which he has crowded between his two covers.” 

*,* The remaining five volumes, dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.); 
SPIDERS, SCORPIONS, and CRUSTACEA; FISHES and THEIR KINDRED; AMPHIBIA and REPTILES; and 
MAMMALS, are all in active preparation, 


MACMILLAN AND CO., LIMITED, LONDON. 
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PHCENIX FIRE OFFICE, 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 

LOSSES PAID OVER £22,000,000. 


ESTABLISHED 1861. 


LIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
(NVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MIGROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CoO., 
Mineralogists, &c. 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES. 
Mineral Specimens Museums, and Collectors, and 


Rock Specimens and Microscopic Sections of Rocks and Minerals 
cut to order. 


NEW AND VALUABLE M INERAL SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTacoGuEs AnD Lists FREE. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
= Call or send for detailed Catalogue (66 pp.), Post free o 


application. 
N.B.—For Excellence and Gupestertiy of Cabinets and 
Apparatus, references are permit to distinguished 
patron Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
istory supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ENTOMOLOGICAL AND ALL BRANCHES OF NATURAL HISTORY 
J. T. CROCKETT & SON are ACTUAL MAKERS. 


Great advantages in dealing direct with them. 
ALL BEST WORK. ESTIMATES GIVEN. 
SEND for Full DETAILED PRICE LIST BEFORE ORDERING ELSEWHERE. 
7a PRINCES STREET, CAVENDISH SQUARE, LONDON, W. 


Factories: 34 Riding House Street and Ogle Street, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


THE MOST NUTRITIOUS. 


EPP S'S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway's Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Lt . 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 
Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 
300 Minerals in Cabinet, £4 4s. ; 400 do., £5 125. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Steph . Melicerta, and many 
other Specimens of Pond Life. Price zs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 
TEXT-BOOK OF PAL/AEONTOLOGY, 


By KARL A. VON ZITTEL, 
Professor of Geology and Palzontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Palzeontology in the Museum of Comparative Zoology at Harvard. With1476 Woodcuts. Medium 8vo. 255. net. 
*," This English Edition ts revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 


SPEAKE &.—‘‘ In this sphere Prof. Zittel’s books have long held the field as the standard works of their class, but to many 
they have been inaccessible on account of their being in a foreign tongue. . . . It has not merely been translated ; it has been 
edited and brought up to date as well. . The author and editor have conferred a great boon upon their fellow-workers, whether 
English or foreign, by bringing out what is really a new edition of this work. A most valuable addition to the scientific 
literature of the ha and the publication of the second volume, dealing with the Vertebrata, will be awaited with the keenest 
interest on all sides. 


A HISTORY OF MODERN PHILOSOPHY: a Sketch of the History of 


Philcsophy from the Close of the Renaissance to our own Day. By Dr. HARALD HOFFDING. Translated from 
the German by B. E. MEYER. In 2 Vols., 8vo, 15s. net each Volume. 


OUTLOOK.—* The student could wish for no juster or more dependable vade mecum.” 
VOL. III. (COMPLETING THE WORK) NOW READY. 
DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Incris Patcrave. 
Vol. III. (completing the work). Medium 8vo, 21s. net. Also ready, Vols. I. and II., 21s. net each. 
STA TIST.—“‘ Brings to completion an excellent cyclopzedia of all matters pertaining to political economy.” 


DEMOCRACY AND EMPIRE, WITH STUDIES OF THEIR PSYCHO- 
LOGICAL, ECONOMIC, AND MORAL’ FOUNDATIONS. By FRANKLIN HENRY GIDDINGS, M.A., 
Ph.D., Professor in Columbia University, New York. 8vo. 8s. 6d. net. 


MONOPOLISTS AND TRUSTS. By Ricnarp T. Ety, Ph.D., LL.D., Professor 


of Political Economy and Director of the School of Economics, Political Science, and History in the University of 
Wisconsin. Crown 8vo. 5s. net. [The Citizen’s Library. 


THE PRINCIPLES OF MECHANICS PRESENTED IN A NEW FORM. 
By HEINRICH HERTZ, late Professor of Physics in the University of Bonn. With an Introduction by H. von 
HELMHOLTZ. Authorised English Translation by D. E. JONES, B.Sc., District Inspector under the Department of 
Science and Art, &c., and J. T. WALLEY, M.A. 8vo. Ios. net. 

ENGINEE R.—* A very remarkable book. . A book which it is impossible to pass over in silence, fraught as it is with 
infinite possibilities of the future. It represents the latest work of one of the +" est intellects of the century.’ 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Warker, D.Sc., 


h.D., Professor of Chemistry in University College, Dundee. 8vo. 10s. net. 


pene: 7.—‘‘ The book is written in such a lucid way as to render its perusal free from that irksomeness which is so often 
the student’s experience when confronted with theoretical considerations, The book should serve as an admirable introduction to 
more advanced works.” 


THE THEORY OF ELECTROLYTIC DISSOCIATION AND SOME OF 
Suara one HARRY C. JONES, Associate in Physical Chemistry in Johns Hopkins University. 


THE NATURE AND WORK OF PLANTS. An Introduction to the Study of 


Botany. By DANIEL TREMBLY MACDOUGAL, Ph.D., Director of the Laboratories, New York Botanical Garden. 
Crown 8vo. 45. 6d. 


MACMILLAN AND CO.,, LImITED., LONDON. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO ‘*‘NATURE.” CHARGES FOR ADVERTISEMENTS. 
ised. 
*Three Linesin Column ....... o 2 6 
@ ag 6 Per Line after 9 
One Eighth Page, or ‘Quarter Column . 018 6 
To ALL PLAcES ABROAD :— Quarter Page, or Half aColumn ... 115 © 
o 8 Oo * The first line being in heavy charged for as Two Line:. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NOTICE. SPECIAL RE-ISSUE BY NATURE 


OF gTHE 


4 
D, FOR A STRICTLY LIMITED PERIOD. r 
any EIGHTY-SIX VOLUMES. 
een 
her 
= A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 
of 
BY INSTALMENT (to-pay) ... « £14 14 
The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
)- equipped Library throughout the English-speaking world. No more generous or acceptable present could 
\., be made to.any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 
Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
. tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot; 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir- Norman 
[ Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 
a slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
of to deal with the various subjects considered. , 
th This special offer is open only for a short time, and intending purchasers will do well 
therefore to send their orders without delay. pg: an 
a For the benefit of those who do not feel disposed to buy the entire Series, it wil! Lé possible 
to secure half the Series, making 43 volumes, for £7 cash, or £7 7s. on tre instalment 
2 system, the purchaser. himself selecting the volumes. The whole Series or half, as the ase 
to may be, will be sent on receipt of the first payment of One Guinea—the rest to be paid at 
the rate of £1 1s. per month. 
y. NOTE:—OFFER OPEN ONLY FOR A SHORT TIME. . 
of ORDER AT ONCE. 
- A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’S STREET, W.C. “ 
A Pamphlet, giving titles, &e., of the Works in the Series, Specimen Pages, with Illustrations, of 
- some of the Volumes, also Order Form, will be sent Post Free on application to 
al C. WORSFOLD, “‘ NATURE” Office, St. Martin’s Street, London, W.C. 
oRD rR FORM™M. 


All cheques should be crossed and made payable to C. WORSFOLD, ‘“‘ NATURE” Office, St. Martin’s Street, W.C. 

I enclose One Guinea as first payment for “‘NATURE’s Re-issue of the International Scientific Series,” and I agree to 
pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 
of the volumes, and my remaining payments on the correspofding day of each month following. 

< Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or 
otherwise. 

I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the menthly 
payments, in order to avoid the expense and delay in forwarding cash from abroad. 
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for Band ano Tripod. SC I E N Tl F IC 
in Spools. 


A Series of High-Class Instruments for Serious Work, G LASS BLOW E RS 


embodying every New Advance in Photography. 
Prices from £13 to £50. AND MANUFACTURERS OF 


Have been in Constant Use for Eight Years in all parts of the World. CHEMICAL & PHYSICAL APPARATUS. 


ALL KINDS OF 


EXPERIMENTAL WORK 


CARRIED OUT TO DESCRIPTION 
FOR 


SCIENCE WORKERS, 
*N. & G.” CAMERA, 
open, to show Fittin 
Pen, LABORATORIES, &c. 


Ss peciality : : TE OUTFITS for Scientific Expedi- 


s and Special Research. ILLUSTRATED LISTS OF APPARATUS IN 
STOCK ON APPLICATION. 
free on and List of BALANCES also Post Free. 
Newman & Guardia, Li. |148 HIGH HOLBORN, 
90 & 92 Shaftesbury Avenue, London, W. LONDON, W.C. 


OPPOSITE THE BRITISH MUSHUM. 


THACHER AY HOTEL 


(THEMPERANCB®B), 


GREAT RUSSELL STREET, LONDON. 

TuIs newly-erected and commodious Hotel will, it is believed, meet the seqeisementa of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE, 
Also, amalgamated with, and under the same management, 


ESMOnD HOTEL 


(THMPEBRANCB), 
MONTAGUE STREET, RUSSELL SQUARE. 
Tuis Hotel, which has been carried on so successfully for the last 13 years, @djoins the British Museum, and is exception- 


ally ee. Bedrooms from 2s. to 3s. 6d. per — Full Tariff and Testimonials on application. 


elegraphic Address: ‘‘ TRusLovB, LonDo Proprietor—J. TRUSLOVE. 
To SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, AND OTHERS. 
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PRICE: excellent results obtained, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 1586, VOL. 61] THURSDAY, MARCH 22, 1900. [PRICE SIXPENCE. 


{All Rights are Reserved. 


BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field,:and Improved Definition, 


Registered as a Newspaper at the General Post Office.] 


NEWTON & CO., 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 


PHILOSOPHICAL INSTRU- 
MENT MAKERS BY SPECIAL 
APPOINTMENT TO THE 
Roya. INSTITUTION oF 

Great Britain. 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“* If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do)."—GranT ALLEN in Know/edge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and ted in Tor hell Frames. 
Price of the Platyscopic Lens, mounted in Tortoiseshell, magnifying either 

10, 15, 20, 0» 30 diameters, each power, 158. 


Makers of every descrip- 
tion of O 
PHYSICAL 
TUS of the highest class, 
for Colleges, Institutions, 
&c. 


Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPARA- 
TUS, and SLIDES, 6d. 


WIMSHURST ELECTRICAL MACHINES, 
12 in., 60s. ; 15 in., £5 10s. ; 18 in., £6 10s. Maultiple-Plate 
achines, £22 to £150. As made for the Science and Art Depart- 


ment, and the Universities of Oxford, Cambridge, London, Sydney, 
N.S.W., McGill, Montreal, &c. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


In nickelised German Silver, each power, 17s. 6d. 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


BEC K’S 
NEW 


MICROSCOPE 


THE 


“BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Eye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6", adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6:8:6 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 


NEGRETTI & ZAMBRA’S 


LONG RANGE BINOCULARS AND TELESCOPES 


FOR MILITARY PURPOSES. 


ILLUSTRATED PRICE LISTS FREE BY POST TO 
ALL PARTS OF THE WORLD. 


SPECIAL TERMS TO YEOMANRY TROOPS AND VOLUNTEER 
CORPS REQUIRING SEVERAL GLASSES. : 


THE 
** READY-FOCUS” 
BINOCULAR. 


A great 
improvement over the ordinary system 
of Focussing. 
Invaluable in watching moving 
objects. 


NEGRETTI & ZAMBRA, 


ScrenTiFic InsTRUMENT MAKERS TO THE QUEEN, 
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THE DAVY-FARADAY 
RESEARCH LABORATORY 


OF THE 


ROYAL INSTITUTION. 


DIRECTORS : 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 


Professor DEWAR, M.A., LL.D., F.R.S. 
SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 

This Laboratory was founded by Dr. Ludwig Mond, F.R.S., as a 
Memorial of Davy and Faraday, for the purpose of promoting, by original 
research, the development and extension of Chemical and Physical Science. 

The Laboratory is open free of charge to Workers of either sex, and any 
nationality, prosecuting individual investigations ; and the extensive collec- 
tion of Physico-Chemical Apparatus presented by the Founder is available 
for their use, together with such materials, chemicals, electricity, &c., as 
the Directors may authorise. 

Assistants and a trained mechanician are attached to the Laboratory to 
aid Workers in the prosecution of their researches. 

All persons desiring to be admitted as Workers must send evidence of 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. 

Michaelmas Term.—Monday, October 2, to Saturday, December 16. 
Lent Term.—Monday, January 8, to Saturday, Apri! 7. 
Easter Term.—Monday, April 30, to Saturday, July 28. 

Forms of Application can be had from the Assistant SECRETARY, 

Royal Institution, Albemarle Street, W. 


GLASGOW ROYAL INFIRMARY. 


The SUMMER SESSION opens on APRIL 24, 1900. The number 
of beds, including the Ophthalmic Department, is 6r2. 

Special Wards and Beds are set apart for the treatment of the Diseases of 
Women, of the Throat and Nose and of the Ear; and there isa specially 
well-equipped department for the treatment of Diseases and Injury of the 
ie Women Students are admitted to the Clinical Teaching and Practice 
of the Infirmary ; Medical and Surgical Wards being set apart for their 
exclusive use. 

House AprointMentTs.—Five House Physicians and Seven House 
Surgeons are elected every six months, and an Assistant to the Gyne- 
cologist, who boards but is non-resident, is elected at the same time. 
Women are eligible for this appointment. 

Dressers, Clinical Clerks, and Assistants to the Pathologist are selected 
from the Students. 

Bursarigs.—The David Foulis Scholarship and the John Reid Prize, 
value £25 each, are open to Students of the Royal Infirmary. 

Fees, which include Hospital Practice and the Clinical Lectures—for 
one year, £10 10s; six months, £6 6s.; Three Months, £4 4s. The total 
fee is £21. Vaccination, £1 1s. Pathology, £4 4s. Bacteriology, £2 2s. 

For further information apply to 


M. THOMAS, M.D., Superintendent. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on TUESDAY, May tr. 

Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships of the value of £500 are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Special Classes for the Examinations of the University of London are 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary’s Office. 

Excellent Day Club accommodation is provided in the School Building, 
and an Athletic Ground at Chiswick. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 


H. P. HAWKINS, M.A., M.D.Oxon., Dean. 
FLAT SKELETONS OF SMALL ANI- 


MALS AND BIRDS, made and mounted in Glass-topped Boxes, by 
Miss T. Smitu, Sladen Mount, Arnside, Westmoreland. Prices on 
application. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University of 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 


EVENING CLASSES in all stages for Science and Art 
Department Examinations. 

HIGHLY-EQUIPPED LABORATORIES, 
Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 

Prospectus free. Calendar 6d. (Post 8d.) on 
application to Secretary. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at any hours or 
times most convenient for worker, in CHEMISTRY, PHYSICS and 
BACTERIOLOGY. Facilities for Commercial investigations are supplied 
Furnaces and powerful Electrical Currents can be used. 

The Fees are at rate of £3 3s. for one month (five days a week, six hours 
aday). Apparatus supplied free. 

Private Laboratory, £4 14s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Appa: atus, 
and use of Accurate Balances and Standard General Instruments, also 
Furnaces, &c. 

9 Heathcote Street, Metientoy Square, | R. C. T. EVANS, 

Gray's Inn Road, W.C. Director. 


WANTED, for the National Physical 
Laboratory, a LABORATORY ASSISTANT and MECHANIC. 
Applicants should have had experience both in an Instrument Maker's 
Shop and in a Laboratory. Some knowledge of Glass-blowing and 
Pattern making is also desirable. Applications, stating age, qualifica- 
tions and salary required, and giving references, should be made by 
letter addressed to the Director, National Physical Laboratory, Old 
Deer Park, Richmond. 


LETGHER & SONS (formerly Letcher Bros. ), 


SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 
BLOWPIPE CABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


PRICE LIST, POST FREE, ON APPLICATION. 


Sale by Auction. 


TUESDAY AND WEDNESDAY, MARCH 27 anp 28. 
OTHE “SAMUEL STEVENS” COLLECTION. 


MR. J. C. STEVENS begs to announce that 


he has received instructions from the Executors to Sell by Auction, at 
his Great Rooms, 38 King Street, Covent Garden, on _ Tuesday and 
Wednesday, March 27 and 28, the well-known Collection of British 
Lepidoptera, formed by the late Samuet Stevens, Esq., the result of 
over sixty ‘years’ collecting and breeding ; consisting probably of over 
100,000 specimens, and amongst them some wonde: I and exce: tional 
varieties of a very large number of species, and a long series of many 
rare and extinct species too numerous to mention. 

On view day prior, 10 till 4. Catalogue in preparation, and can be had on 

application. 


BOTANICAL MATERIAL FOR CLASS WORK, 


RESEARCH AND PRIVATE STUDENTS. 


J. BACHHOUSE & SON, LIMITED, 


VOoRE, 


Having now established their new Scientific Department and Experimental Laboratory, are prepared to send Post free on 


50 PAGE CATALOGUE, 
comprising Cryptogamic and Phanerogamic Material, fresh or preserved ; Museum Specimens ; Microscopical Preparations ; &c,, &c. 


application their new 
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BARGAINS IN SGIENTIFIG BOOKS. 


BREHM (A. E.), FROM NORTH POLE 
TO EQUATOR, Studies of Wild Life and Scenes in many Lands, by 
the Naturalist Traveller, ALFRED EDMUND BREHM, Author of 
‘Bird Life,” ‘‘Tierleben,” &c. ‘Translated from the German by 
MarGaret R. Tuomson. Edited by J. ARTHUR THomsoN, M.A., 
F.R.S.E. With er seve Illustrations from Origina! Drawings, 
Super Royal, 8vo, Cloth, Gilt (pub. 21s.). 5s. 

“ Among the multitude of good books on natural history now issuing 
from the Press, this deserves a high place. It is both informing and enter- 
taining.” —The Times. 

“The work contains many excellent descriptions of the scenery, people, 
and customs of the various countries in which the author travelled. The 
capital description of Nubia and the Nile Rapids, and of the desert tribes- 
men, derives additional interest from the fact that a new Anglo-Egyptian 
expedition is now marching to the Soudan.”—Daily News. 

‘ A fascinating volume of travel by the late well-known German naturalist, 
Alfred Brehm. . . . The present book is in many respects remarkable, and 
not least for the minuteness of its observation of birds and beasts in almost 
every quarter of the globe. The illustrations are many, and, like the trans- 
lation, they are excellent.” —Sfeaker. 


NEWMAN (EDWARD, F.Z.S.), ILLUS- | 


TRATED NATURAL HISTORY OF BRITISH BUTTER- 
FLIES AND MOTHS, giving a full Description of the Perfect 
Insect from Nature ; alsc a Description of the Caterpillar, Chrysalis, 
Food Plant, Time of Appearance, and Localities where Found, Illus- 
trated with nearly goo Life-Size ~— of we Species of Moth and 
Butterfly, accurately drawn from Nature by GEORGE WILLS, and 
engraved by JOHN KERCHNER, in his best style, a handsome 
aici, Super Royal 8vo, Cloth (pub. 25s.). 12s. 


Or in Two Parts, as follows :— 


BUTTERFLIES (pub. 7s. 64). 5s. 
—— MOTHS (pub. 20s.). 8s. 6d. 


“* For this useful and valuable contribution to popular natural history—in 
the highest acceptation of the word ‘popular '—Mr. Newman has our 
thanks.” —Science Gossip. 

“His work is distinguished”by the great prominence given in it to the 
Natural History of the Species. The illustrations are very numerous, in- 
cluding figures of all the species and of both sexes when there is any differ- 
ence either in the upper or lower surface.” —Nature. 

Postage 6d. extra on one, or 9d. on two. 
H. J. GLAISHER, New and R inder Bookseller, 57 Wigmore Street, 
London, W. 
Catalogues Post Free on application. 


J. & A. GHURCHILL’S LIST. 


THE NEW ALGEBRA. 


ELEMENTARY ALGEBRA (TO QUAD- 
RATICS). By C. H. FRENCH, M.A., and G. OSBORN, M.A., 
Mathematical Masters at the Leys School, Cambridge, formerly Scholars 
of Emmanuel College, Cambridge. Crown 8vo, 3s. 6@.3; or with 
Answers, 45. 6d. 

‘More complete, and on the whole more helpful to a beginner, than any 
with which we are acquainted.’"—Practical Teacher. 

Wonderfully clear and simple.” —/ournal of Education. 

‘* Always correct.”—Academy. 


ELEMENTARY PRACTICAL CHEMIS- 
TRY AND QUALITATIVE ANALYSIS. By Professors CLOWES 
and COLEMAN. Third Edition, with 68 Siarecionn, post 8vo, 
38. 6d. {/ust ready. 


PRACTICAL CHEMISTRY and QUALI- 


TATIVE ANALYSIS. By Professor CLOWES. Seventh Edition, 
with ror Engravings, post 8vo, 8s. 6d. 


A HANDBOOK OF PHYSICS AND 
CHEMISTRY, ad d to the Requi of the First Examination 
of the Conjoint Board of the aos Colleges of Yoocr and Surgeons, 
and also for General Use. B ERBERT E. CORBIN, B.Sc. Lond., 
and ARCHIBALD M. STEWART, B.Sc.Lond. With 120 IIlustra- 
tions, Crown 8vo, 6s. 6d. 

“* An excellent course of physics and chemistry. .. . We can strongly 
recommend it.” — University Correspondent. 


A MANUAL OF CHEMISTRY, THEO- 
RETICAL AND PRACTICAL. By WILLIAM A. TILDEN, 
D.Sc., F.R.S., Professor of Chemistry in the Royal College of Science. 
London ; Examiner in Chemistry to the Department of Science an 
Art. With 2 Plates and 143 Woodcuts. Crown 8vo, ros. 


A MANUAL of BOTANY. By]. Reynolds 
GREEN, Sc.D., F.R.S., Professor of Botany to the Pharmaceutical 
Society ; Examiner in Botany to the University of London and the 
Victoria University. In Two Vols., with nearly 1200 Illustrations. 

Vol. I. MORPHOLOGY AND ANATOMY. Second Edition. 7s. 6d. 

Vol. II. CLASSIFICATION AND PHYSIOLOGY. tos. 


London: J. & A. CHURCHILL, 7 Great Marlborough St. 


VOLUME I. NOW READY. 
With 44 Plates. Demy 4to. Price 4os. net. 


THE NORWEGIAN 
NORTH POLAR EXPEDITION 


18931896 
SCIENTIFIC RESULTS. 
Edited by FRIDTJOF NANSEN. 


VoLuME I. 

The Fram. 

The Jurassic Fauna of Cape Flora. 
With a Geological Sketch of Ca 
Flora and its Neighbourhood by 
Fridtjof Nansen. 


I. CoLin ARCHER 
II. J. F. Pompecky 


III. A. G. NaTHoRst ... Fossil Plants from Franz Josef Land. 
IV. R. CoLuettr and F, 
NANSEN An Account of the Birds. 


V. G. O. SARS 


_*4* The aim of this Report (which will be published in English only) is to 
give, in a series of separate Memoirs, a complete account of the scientific 
results of the Norwegian Polar Expedition, 1893-1 The whole work is 
estimated to form five or six quarto volumes, which it is hoped will be 
finished in the course of about two years. 


Crustacea. 


Lonpon, New York, anp Bompay: LONGMANS, GREEN, & CO. 
Curistiana: JACOB DYBWAD. Leipzic: F. A. BROCKHAUS. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interestor importance. Their operations 

ect the welfare of any ber of the « ity, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants ; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be 10s. for each volume, payable on 
delivery of the first number of the volume; or arrangements may be made 
to supply only the portions relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals A books. 

The names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


The undersigned will be glad to hear from Printers willing to give 
estimates for printing, and from PUBLISHERS willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 
n, 


4 Cowper Road, Acton, London, W. 


JOURNAL OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


Edited by W. G. McMILLAN, Secretary. 
Part No. 143. 

Containing the ‘REPORT ON THE INSTITUTION VISIT TO 
SWITZERLAND IN 1899,” with the discussion thereon; and the 
following Papers with their respective discussions :— 

‘*The Utilisation of the Schaffhausen Water Power,” by ALFRED. 
Amster, Ph.D.; and ‘‘AN ELECTROLYTIC CENTRIFUGAL 
PROCESS FOR THE PRODUCTION OF COPPER TUBES,” by 
S. Cowper Cores, Member; together with Continuation of Discussion 
on ‘ELECTRICAL TIME SERVICE.” 

Price 2s. 6d. 


E. & F. N. SPON, Limtrep, 125 STRAND, W.C. 
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WATKINS & DONCASTER, 


NATURALISTS, 
AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


eo Call or send for detailed Catalogue (66 pp.), Post free on 
application. 


N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and ~ Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 
‘Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at "similar prices. 
300 Minerals in Cabinet, £4 4s.; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
76 NEWGATE STREET, LONDON,E.C. 


PHCENIX FIRE OFFICE, 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 

LOSSES PAID OVER £22,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


| Microscopes. 


T. TAMBLYN-WATTS, 
SCIENTIFIC APPARATUS MAKER. 


Catalogue of Electrical Apparatus and Materials, 6d. Post free. 


Catalogue of Balances and Weights, Agpeneies for the Study 
of Mechanics, dc. ” 6d. Post free. 


GOLDIELANDS, SETTLE, YORKS. 


GLASS BLOWING. 


All kinds of Experimental Glass 
Blowing carried out for Scientific 
Men, Laboratories, &c. 


InvenToRs’ IDEAS PER INSTRUCTIONS. 


OSSOR Hittorf’s Tube showing the 
67 Road, E.C,  resistanceof the dark space. 


SECOND-HAND MIGROSGOPES 


By SWIFT, WATSON, CROUCH, BECK, ZEISS,:LEITZ, &c. 
Prices from £2 108. to £45. 
A Large Selection of Second-hand Powers and Fittings for all kinds of 


Send for New List. 


CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, £.C. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 


THE MOST PERFECT. 
No Suurrer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN’ 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New a Microscope. Science Lanterns for Class 
Demonstration. nificent Results. Docwra Triple, Prize Medals 
Highest Award. Supplied to the Royal Polytechnic Dr. H. Grat- 
tan Guinness, Madame Ape.ina Patti, &c., &c. Patent Pam; 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4- phn po 

Portrait Combination front Lenses, 18s. 6¢., Marvellous value. aed 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in World. Catalogue, over ‘ana choice En- 


ravings Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Pe: 
Nessukis China, Lacquers, Gongs, Shells, and other Curios. 


“OPTIMUS.” 


TELEGRAPHIC 
ADDRESS. 


PHOTOGRAPHIC 
APPARATUS 


CF BEST WORKMANSHIP 
FOR ALL PURPOSES. 


Catalogue POST FREE. 


PERKEN, SON & CO., ex. LONDON. 
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MOORE’S HYDROSTATIC BALANCE : FREDK. JACKSON & Co. 
FOR ILLUSTRATING THE “PRINCIPLE OF | (ate MOTTERSNMEAD & OO.), 
e. ARCHIMEDES” AND SPECIFIC GRAVITY. | § 14 CROSS STREET, MANCHESTER. 
| Goeds Entrance 10 Half-Moon Street, 
A Bis of cbes of various metals supplied LABORATORY FURNISHERS, 
Cisa vessel with y glass, Importers, Manufacturers, and Dealers in 
B BREWSTER, SMITH, & CO., F Of every Description. 
> 6 CROSS STREET, FINSBURY, E.C. Z - Fine Chemicals, Volumetric Solutions, 
Manufacturersand Importer of Chemical and Plain and Stoppered Bottles, 
WEIGHTS @ Speciality 20 Miligrams 3 AND EVERY LABORATORY REQUIREMENT. 
he SEND FOR COMPLETE ILLUSTRATED 3 Illustrated — ot with Price List 
Telephone Number—2038. 
} CARL ZEISS, SOLAR AND STELLAR 
MANUFACTURER OF 
we MICROSCOPES ; TELESCOPES (ASTRUNOMICAL SPECT ROSCO P ES. 
and TERRESTRIAL) ; PRISM FIELD GLASSES; | Evershed’s Solar Spectroscopes (specially 
TELEMETERS ; PHOTOGRA PHIC OBJEC Tl VES; F.R.A.S., for the Observation of Solar 
i. and OPTICAL MEASURING INSTRUMENTS, | Disc Prisms, for Use in Front of a Telescope 
including COMPARATORS, REFRACTOMETERS, | for Steller Werk. 
BUTTER-REFRACTOMETERS, SPECTRO- | For THE ECLIPSE. Film reproductions of 
LONDON BRANCH: Spectrum fiom A His more than 20 |The Grating i elem, 
29 MARGARET ST., CAVENDISH SQUARE, W. whics can be pus on os 
‘ Telegrams :—D!IACTINIC, London. PRICE fom 
CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED. ADAM HILGER, 204 Stanhope St., London, N.W. 
Is 
X- RAY & ATH ERIC TELEGRAPHY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty, 


As supplied by us to H.M. Government and the leading 
Hospitals and X-Ray Workers throughout the World. 


We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 


Cart or Write FoR our New ILiustraTep List, wITH 
TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO WORK. Post FREE TO READERS oF ‘*‘ NATURE.” 


HARRY W. COX, Lid, 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 


HARVEY & PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN) 
HAVE FOR DISPOSAL A NUMBER OF 


NICOL PRISMS AND TOURMALINES Of various Sizes. 
PROJECTION POLARISCOPES Of various Sizes in Stock, with large Nicol Prisms :— 


STUDENTS’ SPECTROMETERS.—P. O. Bridge Sets, for Schools.x—Induction Coils.—Wimshurst Machines. — 
X-Ray Apparatus.—Optical Banks, &c., &c. 


. & P. are the actual Manufacturers of the above. 


56 CHARING CROSS ROAD, LONDON, W.C., 


See “ Notes” 
in NATURE 


OF 
Sept. 14, 1899. 
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L. CASELLA, — ISENTHAL, POTZLER & 60., 


Scientific Instrument Maker, 85 MORTIMER STREET, LONDON, W. 
Telegrams: ‘‘ HysTeResits.” Telephone : 2099, GERRARD. 


Engineer, | — 
THEODOLITES. 
LEVELS. 
SEXTANTS. 
HORIZONS. 
COMPASSES. 
TELEMETERS. 
TIDE GAUGES. 
STEAM AND PRESSURE 
GAUGES. 
ANEROIDS. 

&e., &e. 


Mal 


PARTICULARS AND PRICES MAY BE | 

HAD ON APPLICATION. MERCURY JET INTERRUPTER. Flat 
— 3000- 50,000 Interruptions per Second. Unsu 
WRITE FOR DESCRIPTIVE PAMPHLETS AND CATALOGUES ten 
OF SURVEYING INSTRUMENTS, dc. Installations. “ 

147 Holborn Bars, = EVERYTHING NOVEL & ORIGINAL. 
Sole Agents for Scotland : PYE'’ 

” NE 

NIVOC” SPECIALITIES. . 
REYN 


WORKS—BIRMINCHAM. 


THESE INSTRUMENTS ARE SPECIALLY 
SUITED FOR WORKING TOGETHER. 
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KEMPE’S CHARGING & DISCHARGING KEY, ‘‘NIVOC” MOVING COIL GALVANOMETER STANDARD CONDENSER, } Micro- po 
Improved Form with rubbing contacts, highly BALLISTIC, very sensitive. yy “ae Micro- Farad, £2 12s. 6d. 

insulated, 23 15s. Highest quality and finish. arad Condenser, £2 1 R 


- STANDARD CLARK CELL, 25s. net. 
& JI. GEORGE, 33-37 WALL, LONDON. 
(Late F. E. BECKER & CO.) 


- 


= 
— 
POT for RADIOGRAPHERS. 
\ 
AN 
4 
wv, 
q 
i 


MARCH 22, 1900] 


NATURE . CCXxxi 


DUDDELL 


An Invaluable Instrument for 
Alternate Current Work. 


This Galvanometer has the shortest 


periodic time of any Instrument 


yet constructed, viz. o'ooo: Second, 
is perfectly dead-beat and the self- 
induction is practically nil. 


Write for Descriptive Pamphlet. 
SOLE MAKERS— 


LIMITED, 


CAMBRIDGE. 


G PVE & Co., 
“GRANTA” WORKS, MILL LANE, CAMBRIDGE. 


MAKERS OF PHYSICAL, PHYSIOLOGICAL, 


Sole Makers of Leake’s Patent 
Flat-eutting Roeking Microtome. 
Unsurpassed for ordinary work, 
unequalled for Botanical work. 
Price, as illustrated, in Case, 


AND OTHER SCIENTIFIC INSTRUMENTS. 


CAMBRIDGE PATTERN Rocking 
Microtome, in Case, £3 5s. 
Resistance Boxes from £3. 


£3. 


£6 6 0 LEAKE’S PATENT MIcRoToME. School Galvanometers from 10s. 6d. 


PYE’S Pattern Boyle’s Law A 
Constant 


pparatus £1 
” t Volume Air Thermometer 0 15 0 


PRICE Lists AND PAMPHLETS ON APPLICATION. 


Improved Reflecting Galvanometers, 


Kensington with the Cambridge University Exhibits. 
(ILLUSTRATED CATALOGUE IN PREPARATION.) 


NEW SCIENCE LANTERN.) 


Makers: 


IMPROVED 
PORTABLE 
DESIGN. 


The Universal tiles Lantern has me devised for the projection of 
experiments. In the short box in front of the lantern is a hinged mirror 
so placed that by the movement of a stud it may be introduced and placed 
at an angle of 45 degrees with the parallel beam. The beam is thus sent 
upwards through a horizontal —— lens, on which a slide or horizon: 
piece of apparatus can be Above this is the objective mounted o} 

a brass pillar, and above Fe objective a prism or mirror (if the screen is 
elevated above the lantern plain prisms are required for each beam), silvered 
on the outside so that there is no double reflection. The mirror can be 
adjusted to any angle, and is intended to send the image in an approxi- 
mately horizontal direction to the screen. Slides can also be directly 
projected in the usual way. 

e base-board is cae to fold so that the lantern can be roam into a 
box 18h x x its situ. 


& BE Box, 
REYNOLDS. & BRANSON, LTD. 
14 COMMERCIAL RAN! LEEDS. 


OBSERVATIONS ano 
SCIENTIFIC INVESTIGATIONS 


| Can be performed easily 
and quickly, and impor- 
tant facts and deductions 


| neatly and legibly re- 
corded, with the aid of a 
Writing Machine. The 
one that will enable the 
Scientist to obtain the 


| best results, and give 
| him the greatest satisfac- 


tion, is TYPE- 
of Mechanic | 


For full particulars of this wonderful Instrument, send 
for Illustrated ‘‘E” Catalogue to 


The YOST TYPEWRITER Co., Ltd., 
50 HOLBORN VIADUCT, 
London, E.C. 
WEST END DEPOT :—303 Oxford Street. 


= 
C0. 
oe 
a 
j 
| | 
REYNOLDS & BRANSON, 
Ltd. | 7 
| 
— 
| 
| 
et 
| 
| € 
| 
oe 


CCXXxXii 


MATURE 


[Marcu 22, 1900 


Now Ready, 8vo, Price 6s. net. 


RECENT & COMING 
| 


ECLIPSES. 


SIR NORMAN LOCKYER, K.C.B., F.R.S. 


Second Edition, containing an account of the observ- 
ations made at Viziadrug, in India, in 1898, and of 
the conditions of the Eclipses visible in 1900, 1901 
and 1905. 


MACMILLAN AND CO., LTD., LONDON. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus: Nereis, 
Aphrodite, Arenicola, Lanice, Terebelia; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Caréinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scylliam, Raia, &c., &c. 


For prices and more detailed lists apply to 
Riological Laboratory, Plymouth. THE DIRECTOR. 


THE MOST NUTRITIOUS. 


PP 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
; (to which Address Subscriptions should be sent). 


Alcy- 


London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


CO-OPERATIVE WORLD TRAVEL 


Organised by HHNRY 8, LUNN, M.D., F.R.G.S., 


W. HOLDSWORTH LUNN & CONNOP F.S. PEROWNE. 


A Croise to the CENTRAL MEDITERRANEAN. 


(MARSEILLES, PALMA, ALGIERS, MALTA, SICILY, CAPRI, 
NAPLES, MARSEILLES.) 


(Return Ticket to MARSEILLEs included. ) 
AN EIGHTEEN DAYS’ GRUISE FOR £21 Os. AND UPWARDS. 
ARGONAUT. Tonnage, 3254 ; h.-p., 4000. 


£10 10s. ani £13 13s. TOURS TO ROME. 
Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


MINERALS, ROCKS, AND PREGIOUS STONES, 


Choice Minerals for Museums, Characteristic Examples for the Teacher, 
Student, or Prospector. . 
LAPIDARIES’ WORK IN ALL BRANCHES. 
BLOWPIPE CASES AND APPARATUS. 


LESSONS GIVEN. 


SAMUEL HENSON, 


_97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c. 
To Science and Art ee poe Indian and Colonial 


TIHS and RARE GEMS and PRECIOUS 
STONES. 


a: i Specimens for Museums, and Collectors, and all purposes 
Rock and Microscopic of Rocks and pF 
cut to order. 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAcoGues Lists FREE. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


NOTICE.—Advertisements and business letters for NaTuRE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE ts “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO **NATURE.” 


Half-yearly . . 
Quarterly 

To ALL PLacEs ABROAD :— 
Yearly. . . 
Half-yearly 
Quarterly 

Cheques and Money Orders 


*Three Lines in Column 
Per Line after 
One Eighth Page, or Quarter Column . 
Quarter Page, or Half a Column 
Half a Page, or a Column 
Whole Page . . : 
* The first line being in heavy type is charged for as Two Lines. 


payable to MACMILLAN & CO., Limited. 


OFFICE: ST MARTIN’S STREET, LONDON, W.C. 
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MACMILLAN & CO.’S SCIENCE CLASS BOOKS. 


ADAPTED TO THE SOUTH 
i.—PRACTICAL PLANE & SOLID GEOMETRY. 


Practical Plane and Solid Geometry. By J. HARRISON, 
M.Inst.M.E., &c. Instructor in Mechanics and Mathe- 
matics, and G. A. BAXANDALL, Assistant Instructor Royal 
College of Science, London. Part I. ELEMENTARY. 25. 6d. 
Part II. ADVANCED. 45. 

Test Papers in Practical Plane and Solid Geometry. Ele- 
mentary Stage. By GEORGE GRACE, B.Sc. (Lond.). 
24 Tests printed on Cartridge Paper. 2s. 


IIl.—BUILDING CONSTRUCTION. 


Construction for Beginners. By J. W. RILEY, 
ale Technical School. 2s. 6d. 


V.—MATHEMATICS. 


An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Euclid. By H. S. HALL, M.A., and 
F. H. STEVENS, M.A., Masters of the Military Side, 
Clifton College. 2s. 6d. 


Build 
Roch 


Graduated Test Papers in Elementary Mathematics. By 
WALTER J. WOOD, B.A. Is. 


Practical Mathematics. By F. CASTLE, M.I.M.E. 35. 6d. 


VI.—THEORETICAL MECHANICS. 


Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 

Mechanics for Beginners. By Rev. J. B. LOCK, M.A. 
Part I. Mechanics and Solids. 2s. 6d. 

Hydrostatics for Beginners. By F. W. SANDERSON, 
M.A. 2s. 6d. 


Vil.—APPLIED MECHANICS. 


Lessons in Applied Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. H. SLADE. 5s. 6d. 


Vill.—SOUND, LIGHT, AND HEAT. 


Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc., Inspector of Science Schools under the 
Science and Art Department. 2s. 6d. 

Heat ey Advanced Students. By E. EDSER, A.R.C.Sc. 
45. 6d. 

Exercises in Practical Physics for Schools of Science. By 
Prof. R. A. GREGORY and A. T. SIMMONS, B.Sc. 
(Lond.). In two parts. 2s. each. 

Elementary Physics. By BALFOUR STEWART, F.R.S. 
New Edition, thoroughly Revised. 4s. 6d. Questions. 2s. 


IX.—MAGNETISM AND ELECTRICITY. 


Electricity and Magnetism for Beginners. By F. W. SAN- 
DERSON, M.A. 2s. 6d. 


Magnetism and Electricity for 
ADLEY, B.Sc. (Lond.). 2s. 6a. 
etism. By 


Elementary Lessons in Electricity and Magn 
Prof. SILVANUS P. THOMPSON, F.R.S. New Edition. 


4s. 6a. 
X. & XI.—CHEMISTRY. 
INORGANIC CHEMISTRY—THEORETICAL. 
Chemistry for Beginners. By Sir HENRY ROSCOE, 


By H. E. 


F.R.S., assisted by J. LUNT, B.Sc. New Editign, 
revised. 2s. 6d. 
The Elements of Chemistry. By Prof. IRA REMSEN. 


2s. 6d. 


Tnor; Chemistry for Advanced Students. my Sir H. E. 
ROSCOE, F.R.S., and Dr. A. HARDEN. 4s. 62. 


KENSINGTON SYLLABUSES. 


X. & 


Chemical Problems. By Prof. T. E. THORPE, F.R.S. 
With Key. 2s. 
Chemical Arithmetic. By S. LUPTON, M.A. With 1200 

Problems. 45. 6d. 
Inorganic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 


INORGANIC CHEMISTRY—PRACTICAL., 

Chemistry for Or Schools of Science. By S. PARRISH, 
B.Sc., A.R.C.S. (Lond.), with Introduction by Dr. 
FORSYTH. 2s. 6d: 

Practical Inorganic Chemistry. By G. S. TURPIN, M.A., 
D.Sc. 2s. 6d. 

Practical Inorganic for Students. By 
CHAPMAN STONES, F.I ¥.C.S. 2a. 

The Junior Course of Practical Chemistry. oy F. JONES, 
F.C.S. 2s. 6d. The New Edition of this book covers the 
Syllabus of the South Kensington Examination. 


ORGANIC CHEMISTRY—THEORETICAL. 


re Chemistry for Beginners. By G. S. TURPIN, 
-A., D.Se. 25. 6d. 
Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 


Xil.—GEOLOGY. 


| Geology for Beginners. By W. W. WATTS, M.A., F.G.S. 
2s. 4 


XIV.—HUMAN PHYSIOLOGY. 


Physiology for _ ag ers. By Sir MICHAEL FOSTER, 
K.C.B., and Dr E. SHORE. 2s. 6d. 


Physiology for Advanced Students. By A. STANLEY 
KENT, M.A. (Oxon.). [/n preparation. 
Lessons in Elementary Physiology. By the Right Hon. 
T. H. HUXLEY, F.R.S. 4s. 6d. Questions. Is. 6d. 


XVII.—BOTANY. 


Botany for og By ERNEST EVANS, Burnley 
Technical School. . 6d. 


XIX.—METALLURGY, 


A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 
Principal of the School of Metallurgy, Birmingham and 
Midland Institute. 35. Questions. 15. 


XXIII.—PHYSIOGRAPHY. 


Experimental Science (Section I. tee By Prof. 
R. A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 6d. 
for Beginners. By A. T. SIMMONS, B.Sc. 


Physography f for Advanced Students. By A. T. SIMMONS, 
45. 


Elementary Lessons in Astronomy. By Sir NORMAN 
LOCKYER, K.C.B. New Edition. 5s. 6d. This book 
contains all the Astronomy required for the Advanced and 
Honours Stages. 


XXIV.—THE PRINCIPLES OF AGRICULTURE. 


Agriculture for Beginners. By A. J. COOPER, Harris 
Institute, Preston. [/n preparation. 
Elementary Lessons in the erg * of Agricultural Prac 
By H. TANNER, F.C.S. 35. 6d. 


XXV.—HYGIENE. 


Hygiene for Beginners. By E. S. REYNOLDS, M.D. 
2s. 6d. 


Handbook of Public Health and Demography. By E. F. 
WILLOUGHBY, M.B. New and Revised Edition. “- 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


ENLARGED AND REVISED EDITION NOW READY. 


LESSONS IN ELEMENTARY PHYSIOLOGY, 


BY THOMAS H. HUXLEY, LL.D. F.RS. 
Enlarged and Revised Edition. Globe 8vo. 4s. 6d. 


AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


By the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, Ph.D., Professor of Zoology at the University College of South Wales and Monmouthshire, 
in the University of Wales. With 156 Illustrations. Crown 8vo. 10s. 6d. 


A MANUAL OF ZOOLOGY. 


By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.S8c., F.R.S, 
With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 
KNOWLEDGE.—“‘ The text is accompanied by about three hundred beautiful illustrations. . . . The treatment is explicit 
throughout, and the book is sure to gain a wide popularity.” 
FIELD.—*‘ For those who require a manual to assist them in acquiring an accurate knowledge of zoology we know of no 
book superior to that under notice. . . . The illustrations are admirable. We know of no work better fitted to fulfil the purpose 
for which it was designed than the one under notice. It is an admirable introductory text-book to scientific zoology.” 


TEXT-BOOK OF PALAEONTOLOGY. 


By KARL A. VON ZITTEL, 


Professor of Geology and Paleontology in the University of Munich. Translated and Edited. by CHAS. R. EASTMAN, Ph.D., 
Assistant in Palzeontology in the Museum of Comparative Zoology at Harvard. With1476 Woodcuts. Medium 8vo. 255. net. 
*,” This English Edition is revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 
SPEAKER.—“‘ In this sphere Prof. Zittel’s books have long held the field as the standard works of their class, but to many 
they have been inaccessible on account of their being in a foreign tongue. . . . It has not merely been translated ; it has been 
edited and brought up to date as well. . . . The author and editor have conferred a great boon upon their fellow-workers, whether 
English or foreign, by bringing out what is really a new edition of this work. . . . A most valuable addition to the scientific 


literature of the world, and the publication of the second volume, dealing with the Vertebrata, will be awaited with the keenest 
interest on all sides.” 


VOL. III. (COMPLETING THE WORK) NOW READY. 


DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Incuis Patcrave. 


Vol. III. (completing the work). Medium 8vo, 21s. net. Also ready, Vols. I. and II., 215. net each. 
STA TIST.—* Brings to completion an excellent cyclopzedia of all matters pertaining to political economy.” 


DEMOCRACY AND EMPIRE, WITH STUDIES OF THEIR PSYCHO. 
LOGICAL, ECONOMIC, AND MORAL FOUNDATIONS. By FRANKLIN HENRY GIDDINGS, M.A., 
Ph.D., Professor in Columbia University, New York. 8vo. 8s. 6d. net. 


MONOPOLISTS AND TRUSTS. By Ricnarp T. Ety, Ph.D., LL.D., Professor 


of Political Economy and Director of the School of Economics, Political Science, and History in the University of 
Wisconsin. Crown 8vo. 55s. net. [Zhe Citizen’s Library. 


THE PRINCIPLES OF MECHANICS PRESENTED IN A NEW FORM. 


By HEINRICH HERTZ, late Professor of Physics in the University of Bonn. With an Introduction by H. von 
HELMHOLTZ. Authorised English Translation by D. E. JONES, B.Sc., District Inspector under the Department of 
Science and Art, &c., and J. T. WALLEY, M.A. 8vo. 10s. net. 


ENGINEER.—‘*‘ A very remarkable book. . . . A book which it is impossible to pass over in silence, fraught as it is with 
infinite possibilities of the future. It represents the latest work of one of the finest intellects of the century.” 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Watker, D.Sc., 
Ph.D., Professor of Chemistry in University College, Dundee. 8vo. 10s. net. 


LANCET.—‘‘ The book is written in such a lucid way as to render its perusal free from that irksomeness which is so often 


the student’s experience when confronted with theoretical considerations. The book should serve as an admirable introduction to 
more advanced works.” 


THE THEORY OF ELECTROLYTIC DISSOCIATION AND SOME OF 


ITS APPLICATIONS. By HARRY C. JONES, Associate in Physical Chemistry in Johns Hopkins University. 
Extra crown 8vo. 7s. net. 


THE TEACHING OF ELEMENTARY MATHEMATICS. By Davin Evcene 


SMITH, Principal of the State Normal School at Brockport, New York. Crown 8vo. 45. 6d. net. 
[Zeachers Professional Library. 


THE. NATURE AND WORK OF PLANTS. An Introduction to the Study of 


on By — TREMBLY MACDOUGAL, Ph.D., Director of the Laboratories, New York Botanical Garden. 
rown 8vo. 45. 6d. 
MACMILLAN AND CO., LimiTED., LONDON. 


pay 


N 
A 
~ 
at 
equi 
be n 
Alex 
~ 
Lock 
sligt 
tod 
the 
to 
sys 
ma 
the 
N 
sor 
All 
of t 
oth 
to1 
° 


MaRcH 22, 1900] NATURE CCXXXV 


NOTICE, SPECIAL RE-ISSUE BY NATURE 


OF THE 


INTERNATIONAL SCIENTIFIC SERIES 


FOR A STRICTLY LIMITED PERIOD. 


EIGHTY-SIX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 


PUBLISHERS’ PRICE ... £21 10 O 
BY INSTALMENT (rto-pay) £14 14 0 


FOR CASH .... £13 10 O 


The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 

Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot;, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 
slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


This special offer is open only for a short time, and intending purchasers will do well 
therefore to send their orders without delay. 

For the benefit of those who do not feel disposed to buy the entire Series, it will be possible 
to secure half the Series, making 43 volumes, for £7 cash, or £7 7s. on the instalment 
system, the purchaser himself selecting the volumes. The whole Series or half, as the case 
may be, will be sent on receipt of the first payment of One Guinea—the rest to be paid at 
the rate of £1 1s. per month. 


NOTE :—This OFFER will be WITHDRAWN almost immediately. 
ORDER AT ONCE. 


A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’S STREET, W.C. 
A?Pamphlet, giving titles, &c., of the Works in the Series, Specimen Pages, with Illustrations, of 
somejof the Volumes, also Order Form, will be sent Post Free on application to 
C. WORSFOLD, “ NATURE” Office, St. Martin’s Street, London, W.C, 


oORD FOR™M. 
All cheques should be crossed and made payable to C, WORSFOLD, ‘*‘ NATURE” Office, St. Martin’s Street, W.C. 


Igenclose One Guinea as first payment for ‘‘ NATURE’s Re-issue of the International Scientific Series,” and I agree to 
pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 
of the volumes, and my remaining payments on the corresponding day of each month following. 

‘ Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or 
otherwise. 


I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid the expense and delay in forwarding cash from abroad. 
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HARRIS’S SPECIALITIES.—catatoaues APPLICATION. 


WOOD 


, 8 to 9 feet 


TERN AT 


Accurate and Reliable 


Vernier Microsco i W i 
’ Drawin 
PQ6A, £2 25. 6d. Model 


Registered Differ- New Catheto- Complete Laboratory Furnishing. 


ential Thermo- meter, P87c, 


meter, — 5 15. 6d. EsTIMATES FREE. 
158. 6d. 


PHILIP HARRIS & Co, Lro, 
COMPLETE LABORATORY FURNISHERS, BIRMINGHAM. 
GAS ENGINSS. 


high, Graduated, £3 15. 


HARRIS’S ORIGINAL PAT 


MACHINE, 7or2a, 


GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 


RECENTLY 


REMODELLED. 


BROS., 1:.TD., OPENSHAW, MANCHESTER, 


WATSON’S NEW MICROSCOPES AND APPARATOS. 
WATSON’S HOLOSCOPIC EYEPIECES for WATSON'’S Parachromatic OIL IMMERSION CONDENSER. 
7 A 4 Total aperture, 1°30; aplanatic aperture exceeds t'25. Un- 
use with either APOCHROMATIC or ACHRO- doubtedly the finest Condenser: obtainable. for” high-power 
provided to the special lenses employed, for omplet Se si wit ris Diap! ragm an et of Stdps_—...#, 
altering the correction. There is no sacrifice of te ject 30 
efficiency, the performance being equal to the MICROSCOPE. A new model” high-class 
most expensive Compensating or Huyghenian instru 
Oculars. WATSON’ FRAM” MICROSCOPE. A highest-class instrument at 
BACTERIOLOGICAL APPARATUS. MICROTOMES. | Apparatus fo 
6 in. tube length, 5, 7, 10, aan diameters. FIE OTANY and FIELD GEOLOGY. METAM ORPH 
10 in. and DISSECTED PREPARATIONS. BOTANICAL and PHYSIO. 
PRICE, in Student's Size and Pattern, either iculess of all the shove, exe 
power, 17/6 each. Watson's New Suppl tal ee to Catalogue No. 2, Post Free 
on application. 
Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
Post Free. 40,000 first-class Mitro-Slides, Post free on application. 


W. WATSON & SONS (Established 1837), Opticians to H.M. Government. 
313 HIGH HOLBORN, LONDON, W.C. New Branch Now Open: 16 Forrest Roap, EpinpurGH. And at 78 Swanston Street, Melbourne, 
Australia. Awarded 39 Gold and other Medals at the principal International Exhibitions of the World. 


POPULAR 
HAND GAMERA. 


Twelve }-plates in sheaths, instantaneous changing, rack focussing, ever-set shutter with speed regulator, mahogany body 
covered good leather, and fitted with a STIGMATIC LENS, working at f. 7°5. 


Send for fully Illustrated List of Lenses and: Cameras. 
J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by Richarp Cay an» Sons, ye et ty 8 Bread Street Hill, Queen Victoria Street, m the City of London and published by MACMILLAN 
nD Co., Lumrrp, at St. Martin’s Sireet, Lond C., and Tue MACMILLAN Cowg ‘ny, 66 Fitth Avenue, New York.—'Hurspay, March 22, 1900. 
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GENERAL LIBRARY, 
UNIV. OF MICH. 
APR 11 1900 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“© To the solid ground 
Of Nature trusts the mind which builds for aye. *__WoRDSWORTH. 


No. 1587, VOL. 61] 


THURSDAY, MARCH 29, 1900. 


[PRICESIXPENCE. 


Registered. as a Newspaper at General Post Office.) 


[All Rights are Reserved. 


Multiple-Plate Machine, with 8 Plates, 18 inches, £22. 
For X-Ray and Therapeutic work. 
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NEWTON CO., Sakeré, 3 FLEET 'ST., LONDON. 


FIVE WINDOWS OF THE SOUL. 
A POPULAR ACCOUNT OF THE HUMAN SENSES, 
BY EDWARD HAMILTON AITKEN. 


Crown 8vo. 6s. 


“There is probably nothing i in recent literature which will so surely lead 
to a thirst for further and more technical knowledge than the author's 
treatment of these difficult subjects. ... It is admirably written, and 
cannot fail to give pleasure. It is so seldom that such a senlly good book as 
this is — that the —_ be expressed that it will meet with the 


success it deserves, and fi i ode in every good public and private 


COLOUR IN NATURE. 
A STUDY IN BIOLOGY. 
BY MARION NEWBIGIN. 


~- Crown 8vo 75. 6d. 


** All who seek for well sifted results, and not merely superficial informa 
tion, will thank. her for this book, and congratulate her on a very timely 
contribution to biological literature.” "—Journal of Education. 


JOHN MURRAY, ALBEMARLE STREET, W. 


SHORT BEAM BALANCES. 
CHEAP, QUICK ACTING 
ACCURATE 


KNIFE EDGES AND PLANES OF ACATE 
Compensating Stirrup 
Suspenders. 

To Carry 200, 500 grammes. 


Price £7. £9 9s. 
ASSAY BALANCES. 
ALuMiINIUM BEams. 


5 Grammes in each Pan. 
Indicate m.g. 
#10 10s. and £7. 


CHEMICAL BALANCE. 
ALuMINIUM BEam. 

New design Sliding Rider. 
To carry 100 250 grms. 
Indicates ys M.g. 

£8 15s. £10 10s. 

WRITE for BALANCE CATALOGUE 


JOHN J. GRIFFIN & SONS, LP 
20-26 SARDINIA STREET, LONDON, W.C. 


NEGRETTI & ZAMBRAS 


IMPROVED 
SELF-RECORDING RAIN- 
GAUGES, BAROMETERS & 
THERMOMETERS, 


Giving continuous Records 
on Charts which only require 


changing weekly. 


Invaluable to Invalids and 

others unable to take daily 
readings. 


Illustrated Price List of Instruments free by Post to all 
parts of the World. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Brancugs: 45 CORNHILL, and 122 REGENT STREET. 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

The Hospital is the largest in the kingdom; nearly 800 beds are in 
constant use, and no beds are closed. Being the only General Hospital for 
East London—z.e. for a million and a half people—the practice is immense. 
In-patients last year, 11,622; Out-patients, 178,838; Accidents, 17,370; 
Major Operations, 2320. 

ApPrpoINTMENTS.—Owing to the enormous number of patients, more 
Appointments’are open to Students than at any other Hospital. Sixty 

ualified Appointments are made annually, and more than 150 Dressers, 
Elinical Clerks, &c., appointed every three months. All are free to 
| ge of the College. Holders of Resident Appointments have Free 
oard. 

SCHOLARSHIPS AND Scholarships and Prizes 
are given annually, Students entering in May can compete for five 
Entrance Schoiarships in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for examination in Chemistry, &c., in July. 

Spectat Cvasses are held for the University of London and other higher 
Examinations. Special entries for Medical and Surgical Practice can 
made. (Qualified Practitioners will find excellent opportunities for studying 
the rarest diseases. 

A reduction of 15 Guineas is made to the Sons of Members of the Profession. 

ENLARGEMENT OF THE COLLEGE.—The new Laboratories and Class- 
rooms for Bacteriology, Public Health, Operative Surgery, Chemistry, 
Biology, &c., have now been added, with all modern improvements. 

The Club’s Union Athletic, Ground is within easy reach of the Hospital. 

The Metropolitan and other Railwayshave Stations close to the Hospital 
and College. 

For Prospectus and information as to Residence, &c., apply personally, 


or by letter, to 
MUNRO SCOTT, Warden. 
Mile End, E. 


GLASGOW ROYAL INFIRMARY. 


‘The SUMMER SESSION opens on APRIL 24, 1900. The number 
of beds, including the Ophthalmic Department, is 612. 

Special Wards and Beds are set apart for the treatment of the Diseases of 
Women, of the Throat and Nose and of the Ear; and there isa specially 
well-equipped department for the treatment of Diseases and Injury of the 
- Women Students are admitted to the Clinical Teaching and Practice 
of the Infirmary ; Medical and Surgical Wards being set apart for their 
exclusive use. 

House AppointMENTS.—Five House Physicians and Seven House 
Surgeons are elected every six months, and an Assistant to the Gyne- 
cologist, who boards but is non-resident, is elected at the same time. 
Women are eligible for this appointment. 

Dressers, Clinical Clerks, and Assistants to the Pathologist are selected 
from the Students, 

Bursariss.—The David Foulis Scholarship and the John Reid Prize, 
value £25 each, are open to Students of the Royal Infirmary. 

Fees, which include Hospital Practice and the Clinical Lectures—for 
44.48. The total 
Bacteriology, £2 2s. 


one year, £10 tos; six months, £6 6s.; Three Months, 
fee is £21. Vaccination, £1 rs. Pathology, £4 4s. 

For further information apply to 
M. THOMAS, M.D., Superintendent. 


‘THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
(UNDER THE AuspPICes OF HER MaAjEstTy’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HOsPITAL SOCIETY. 


The next SESSION commences on TUESDAY, MAY 1, 1g00. 

For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, S.E.: or to Dr. Rees, 
the Medical Tutor, at the School. 


BREWOOD GRAMMAR SCHOOL. 


HEAD MASTER required, to commence duties in Michaelmas next. 
He must bea Graduate of some University in the United Kingdom, and 
Graduates in Arts or Science are invited to apply. 

The School, besides the general side, contains an Agricultural side and 
Farm School, towards which an annual grant is made by the Staffordshire 
County Council. 

Stipend, £200 a year, with capitation fee of £2 per boy. Good residence 
and boarding house ; newly erected Science Laboratory and Class Room. 

Applications, together with not more than three testimonials, and the 
names of three references, to be sent in by April 30th, under cover, to the 
Clerk, Mr. Epwp. BEETLEsSTONE, Brewood, near Stafford, from whom 
further details may be obtained. 


By Order, 
EDWD. BEETLESTONR, 


Clerk to the Governors. 
Brewood, Stafford, March 24, rqoo. 


SCIENCE AND ART EXAMS. 


LONDON anp SOUTH KENSINGTON. 


New and Perfected System of Correspondence Tuition. WORKSHEETS 
A SPECIALITY, saving Time and Trouble. 


ADDRESS :— 
24 CHANCERY LANE 


JOHN GIBSON, M.A., 
SCHOLASTIC. — Required, Graduate for 


Chemistry and Physics (Practical and Theoretical), Secondary School ; 
salary £150, non-resident. Also for County School, Master for Chemistry, 
Physics and Geography ; qualified to earn Grants trom South Kensing- 
ton; fair salary, non-res. Also for Technical School, Master for 
Practical Chemistry and Drawing; salary £80, res. Many other 
Vacancies.—Address, GrirFitHs, Smitu, & Smiru, Tutorial 
Agents, 34 Bedford Street, Strand. 


DUMFRIES ACADEMY (School of Art).— 
WANTED, an ART MASTER, holding Art Master's Certificate,” 
to ce ce duty in Septem Salary according to experience, but 
ot exceeding £180 to begin with. Application to be made to the 

ECTOR. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Summer Session begins on May rst. The work is arranged so that 
a Student may advantageously begin his'Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 


H. R. SPENCER, M.D., F.R.C.P., 
Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


THE COLLEGE HALL OF RESIDENCE 
FOR WOMEN STUDENTS. 


BYNG PLACE, LONDON, W.C. 


The Office of Principal will become vacant at the end of the present 
Session, and the Council are prepared to receive applications from intending 
Candidates for the Appointment up to the r5th of May. 

For particulars, apply by letter to the Hon. Secrerary at College Hall. 


SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 
Well-equipped LABORATORIES, DAY AND EVENING. 


or Class Tuition. 
** R.," g Heathcote Street, Gray's Inn Road, W.C. 


Personal 


REQUIRED, Cambridge Nat. Science 


Tripos man, or London B.Sc. in Honours, to give tuition in Botany and 
Zoology.—State terms, &c., to “‘ X.," Nature Office. 


Partner Wanted in a Scientific Manufac- 
turing Business, with £1000 or upwards. Would suit Scientific Man 
or Son ; exceptional opening ; Capital wanted to carry out the Orders 
open, and—by enlarging Business—to avail of greatly increased trade 
——s Profits very large.—Address, ‘‘ Scientific,” care of NATURE 

ce. 


FLAT SKELETONS OF SMALL ANI- 


MALS AND BIRDS, made and mounted in Glass-topped Boxes, by 
Miss T. Smitu;, Staden Mount, Arnside, Westmoreland. Prices on 
application. 


INDEXING BY B.A. (CAMB.) 8d. PER 
Piece.” Testimonials. “S, V. J.,” 298 Uxbridge 


PHCENIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 

LOSSES PAID OVER £22,000,000. 


ESTABLISHED 1861, 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
-_FRANCIS RAVENSCROFT, Manager 
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BARGAINS IN SCIENTIFIC BOOKS. 


BEDDARD, M.A. (FRANK E.), ANIMAL 
COLORATION. An Account of the Principal Facts and Theories 
relating to the Colours and Markings of Animals. With 4 Coloured 
Plates and Woodcuts in the Text, Demy 8vo, Cloth (6s.). 2s. 9d. 


BATESON (W.), MATERIAL FOR THE 
STUDY OF VARIATION, treated with especial regard to Discon- 
tinuity in the Oe of Species. By WILLIAM BATESON, M.A., 
jim agg St. John’s College, Cambridge. 8vo, Cloth (pub. ars. 

et). S. 

‘* The whole work must be carefully read by every serious student ; and 
there can be no question of its great and permanent value as a contribution 
to our knowledge of a particular class o variations, and as a stimulus to 
further work in a department of knowledge which is too much neglected.” — 
Nature. 


COLE, F.R.M.S. (A. C.) THE METHODS 
OF MICROSCOPICAL RESEARCH. A PRACTICAL GUIDE 
TO MICROSCOPICAL MANIPULATION. Second Edition, 
much enlarged, 8vo, Cloth (6s.). 1s. 6d. 

GORE, F.R.AS., M.RILA., &c. (J. E.), 
THE WORLDS OF SPACE. A Series of Popular Articles on 
Astronomical Subjects. Illustrations, Crown 8vo, Cloth (pub. 7s. 6¢.). 


SANDFORD (E.), A MANUAL OF EX- 
OTIC FERNS AND SELAGINELLA. Comprising descriptions 
of over 1000 Species and Varieties, and upwards of 600 Synonyms, also 
Culture and Management. Crown 8vo, Cloth 

s. 


BRITTEN, F.L.S. (JAMES), EUROPEAN 


FERNS, THEIR FORM, HABIT AND CULTURE, with 30 
Facsimile Coloured FPiates, from Nature, by D. BLAIR, 
F.L.S., Demy 4to, Cloth (21s.). 


NEWMAN, F.Z:S. (EDWARD), BRITISH 
BUTTERF LIES AND MOTHS. Illustrated with nearly goo Life- 
size Figures of Species of Butterflies and Moths. Super Royal 8vo, 
Cloth, Gilt Edges (2ss.). 12s. 


Postage 4d. extra on one, or 6d. on two. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WIGMORE STREET, Lonpon, W. 
&@ Catalogues Post Free on application. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
for detailed Catalogue (66 pp.), Post free on 
N.B.—For Excellence and Superior’ @- of Cabinets and 
Apparatus, references are -permitte distinguished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
istory supplied. 
36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c. 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES. 


Mineral Specimens for M: s, and Collectors, and ali purposes, 
Rock Specimens and Microscopic ee of Rocks and Minerals 
to order. 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New Lists Free. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 

which them i in interest or importance. Their operations 

affect the welfare of — of the c ty, as also of the whole 

organic world. A full knowledge of them is essential in all questions 

bearing upon public and private health, agriculture, the microbial diseases 

of animals and of plants ; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be 1os. for each volume, payable on 
delivery of the first number of the volume; or arrangements may be made 
to supply only the portions relating toa particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals and books. 

he names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


The undersigned will be glad to hear from Printers willing to give 
estimates for printing, and from PUBLISHERS willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 
4 Cowper Road, Acton, London, W. 


Now Ready. 8vo. Price 4s. net. 


INORGANIC EVOLUTION 


AS STUDIED BY 


SPECTRUM ANALYSIS. 


SIR NORMAN LOCKYER, K.C.B., F.R.S. 


MACMILLAN AND CO., LTD., LONDON. 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 


Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 45. ; 400 do., £5 125. 6d. 


Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutrer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, ad. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; 7 
success. New Oxyhydrogen Microscope. Science Lanterns for 
Demonstration. Magnificent Results. Docwra Triple, Prize Medals 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
aan Guinness, Madame Ape.ina Patti, &c., &c. Patent Pamphengo, 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalo ee over 180 choice En- 
ravings, 6d. ; a e, 3d. List of 300 Lecture ar HUGHES: 
iews, ‘ostage 2d. Pamphlets Free. 
SPECIALIST, House, 82 Mortimer Road, Kingsland. 
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A NEW STEREOSCOPIC BINOCULAR 


FIELD GLASS 
Of NEW FORM and CONSTRUCTION. 
; (English Patents, Nos. 5639 and 
7942, 1894.) 

Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 
always ready for use. 
= = Prices: £6 to £8. 

For NAVAL MEN and DEERSTALKERS, &c. (we have made 
rger sizes for NIGHT and DAY USE, admitting more light, but 
f somewhat greater weight). Prices: Night, £10; Day, £11. 


Lllustrated Price List free. 


CARL ZEISS oot 


29 MARGARET STREET, REGENT STREET, LONDON, wW. 


JAS. SWIFT & SON, 
MANUFACTURING OPTICIANS. 


SOLELY APPOINTED TO THE A.M. Dept. 
AR OFFICE, FOR THE SUPPLY 
oF MIcROscoPEs. 


Patent form of Student's Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 


in Case, from 
£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary's, St. Bartholomew’s, Guy's, 
Middlesex, London, and St. Thomas’s, 

Seven Gold Medals awarded for excel- 
lence of manfacture. 


A Catalogue on Application. 
81 TOTTENHAM COURT ROAD, w. 


Medals and Highest Awards at all Great Exhibitions. 


5 NEW SERIES 
ROSS’ . SCIENCE LANTERNS 
ESTD. 1830. i] 


FOR SCHOOLS, 
COLLEGES, & PRIVATE 
EXHIBITIONS. 


PHOTOGRAPHIC LENSES 
AND CAMERAS. 
MICROSCOPES, 
TELESCOPES, FIELD 
GLASSES, &c., &c. 


PRISMATIC 
BINOCULAR GLASS. 


‘*«The power and field of a Tele- 
scope in the compass of an Opera 
Glass.” 


Combining Extreme Portability Magnification. _ Binocular. 
with High Power, Perfect Me- times -- 
Exquisite Definition. sii 10 0 0 


ROSS, Lta., Manufacturing ‘Opticians, 


111 NEW BOND STREET, LONDON, W., 
And 31 COCKSPUR STREET, CHARING CROSS, S.W. 


C. BAKER, 


MICROSCOPE 


MANUFACTURER, 
1889—1900. 
CATALOGUE Post Free to readers 
of this Journal, Apply— 
244 HIGH HOLBORN, W.C. 


EVERETT & CoO., 
MECHANICAL ENGINEERS & ELECTRICIANS, 


22 CHARTERHOUSE SQUARE, E.C. 
MAKERS OF HIGH-GRADE 


PHYSICAL & ELECTRICAL APPARATUS. 


Apparatus designed and made for Laboratories and Research Work. 
ALL KINDS OF EXPERIMENTAL WORK. 
gee Our List ts now ready, and may be had post free 
on application. 
See ‘* Notes” in NATURE, March 15, 1900. 


COSSOR, 


== FARRINGDON RD., 
E.C. 


Original Maker of ‘*X’? RAY TUBES in England. 
FOCUS TUBES giving finest possible definition. IMPROVED TUBE 
HOLDERS, with arrangement for securing wires to avoid perforation of tube. 
All kinds of ‘*X" Ray Apparatus, Mercury Pumps, Screens, Spark 
Gaps, &c. Applications for Price Lists invited. 


GALVANOMETERS. 


Most 


SENSITIVE 
£10-0-0 for 
DEFLECTIVE, 
£4-10-0 | ZERO, 
LIBERAL DISCOUNTS. | B 
WORK. 


Write for Price List and Particulars of Potentiometers, 
Galvanometers, Electrical Thermometers, Experi- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 
Laboratory count, LONDON, W. 
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DUDDELL 
OSCILLOGRAPH 


An Invaluable Instrument for 
Alternate Current Work. 
This Galvanometer has the shortest 
periodic time of any Instrument 
yet constructed, viz. oooor Second, 
is perfectly dead-beat ani the self- 
induction is practically nil. 


Write for Descriptive Pamphlet. 
SOLE MAKERS— 


TAYLOR, TAYLOR, & HOBSON, 


Stoughton Street Works, Leicester; 
and 18 Berners Street, London, W. 


LETCHER & SONS (formerly Letcher Bros. ), 
SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 
BLOWPIPE CABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


PRICE LIST, POST FREE, ON APPLICATION. 


E. LEYBOLD'S NACHFOLGER, 


SCIENTIFIC INSTRUMENT 
MAKERS, 


COLOGNE (GERMANY). 


New Catalogue of Physical Apparatus, 
containing 3400 numbers and 1200 illustrations, 
sent on application. 


CAMBRIDGE. 
for for fac W W L S O 
Coxe TENses Makers of 


SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 
OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 


{, BELMONT STREBT, CHALK FARM, N.W. 
PORTABLE 

EQUATORIAL 

MOUNTING 


For 3” or 34" 


TELESCOPES. 


Latitude Adjustment, Clamp for Declin- 


ation Axis, Quick and Slow Motion, in 


Right Ascension. 


EQUATORIAL MOUNTING with Divided Circles and Stand 
fitted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3 Telescope, £25. 


ILLUSTRATED CATALOGUE GRATIS. 


J. H. STEWARD, 


OPTICIAN, 


406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 
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FINAL NOTICE RESPECTING THE LI" 
SPECIAL RE-ISSUE BY NATURE vocal 
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OF THE ren 
INTERNATIONAL SCIENTIFIC SERIES. | 
a 
MAR 
EIGHTY-SIX VOLUMES. 
The f 
A COMPLETE LIBRARY OF SCIENCE AT J = 
onium ; 
A GREATLY REDUCED PRICE. spiro 
Bugula, 
(preserve 
BY INSTALMENT (ro-pay) . £14 14 oO I 
Bilior 
The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could CAN 
be made to any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 
Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, — 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman be: 


Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 
slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


For the benefit of those who do not feel disposed to buy the entire Series, it will be possible i bo 
oN to secure half the Series, making 43 volumes, for £7 cash, or £7 7s. on the instalment P| 
ae system, the purchaser himself selecting the volumes. The whole Series or half, as the case AL. 

yo may be, will be sent on receipt of the first payment of One Guinea—the rest to be paid at ais 
the rate of £1 1s. per month. 


oe NOTE :—As this OFFER is about to be WITHDRAWN, Orders at P| 
es present prices must be sent AT ONCE. pi. 
: A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’s STREET, W.C. Ty 


A Pamphlet, giving titles, &c., of the Works in th» Series, Specimen Pages, with Illustrations, of 
some of the Volumes, also Order Form, will be sent Po. Free on application to 


C. WORSFOLD, “ NATURE” Office, St. Martin’s Street, London, W.C. 


ORDER FORM. InsP 


ae All cheques should be crossed and made payable to C. WORSFOLD, ‘“‘ NATURE” Office, St. Martin’s Street, W.C. MIT? 
te I enclose One Guinea as first payment for ‘‘NaTuRE’s Re-issue of the International Scientific Series,” and I agree to ri 
pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery lll 
of the volumes, and my remaining payments on the corresponding day of each month following. Pio 
Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or _T 
otherwise. 
I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea ‘be 
to me shall cancel this agreement. of I 
Exa 
Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly Cou 


payments, in order to avoid the expense and delay in forwarding cash from abroad. 
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LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospharium, 
Vorticella, Stentor, Fi laria, Steph os, Meli 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 

omatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 


ta,and many | 


GO-OPERATIVEWORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN & CONNOP F.S. PEROWNE. 


A Cruise to the CENTRAL MEDITERRANEAN. 


(MARSEILLES, PALMA, ALGIERS, MALTA, SICILY, CAPRI 
NAPLES, MARSEILLES.) 


; (Return Ticket to MARSEILLEs included. ) 
AN EIGHTEEN DAYS’ GRUISE FOR £21 Os. AND UPWARDS. 
s.y. ARGONAUT. Tonnage, 3254 ; h.-p., 4000. 


£10 10s. and £13 13s. TOURS TO ROME. 


Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


Aphrodite, Arenicola, Lanice, Terebella; Le Bal us, 


pas, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE DIRECTOR. 


THE U US. 
EPPS’S 
GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


| Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis China. Lacauers. Gongs, Shells, and other Curios. 


OPTIMUS.” 


PHOTOGRAPHIC 
APPARATUS 


CF BEST WORKMANSHIP 
FOR ALL PURPOSES. 


Catalogue POST FREE. 


PERKEN, SON & LONDON. 


APRIL NUMBER NOW READY. 


THE SCHOOTL 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Price SIxpENceE. 
Annual Subscription, including postage, 8s. net. 
CoNTENTS. 
The Board of Education—Its Work and Relations with the Chief Grades of Secondary Schools: 
INSPECTION AND REGISTRATION. By Rev. T. W. Sharpe, C.B., M.A.; THe Great Pustic ScHoors. By Rev. H. W. 
Moss, M.A.; GRAMMAR AND PRropRIETARY By Dr. R. P. Scott, M.A.; TrecHnicaL INSTRUCTION Com- 


MITTEES. By Wiliiam Hewitt, BSc.; PrivaTE SCHOOLS. 


By Rev. J. O. Bevan, M.A., F.S.A.; HiGHER GRADE 


Scuoois. By William Dyche, B.A.—The Study of “As You Like It.” I. : General Conception of the Play. By J. 
A. Nicklin, B.A.—On the Use of the Voice in Teaching. By Patrick Kirwan.—Experimental Chemistry. (Illustrated. ) 
IIL. : Composition of Water; Hydrogen; Natural Waters ; Distillation; Solution. By Prof. J. B. Coleman, A.R.C.S., F.I.C.— 
Pioneers in Education. [V.: Rousseau as an Unpractigal and as a Practical Educationist. By Prof. Foster Watson, M.A. 
—Teachers’ Notes on English History, 1603-1715. V.: The , em of Charles I., 1660-1688. By C. S, Fearenside, M.A., and 
L. J. MeNair, B.A.—Manual Instruction in Secondary Schools. By W. A. Knight.—The Board of Education Act, 
1899. —Commercial Education in France.—The School Pulpit. War and Righteousness. By Rev. H. W. Moss, M.A.—Items 
of Interest. General; Welsh; Scottish; Irish; From Abroad; Current History.—Dr. Leaf’s “Iliad.” (Illustrated. )— 
Reviews of Recent School Books.—London Matriculation, June, 1900. Monthly Test Papers, No. 4.—Junior ‘Oxford Local 
Examination, July, 1900. Monthly Test Papers, Nu. 4.—Preliminary Oxford Local Examination, July, 1900. Monthly Test 
Papers, No. 4.—Correspondence: Use of the Lantern in Teaching. By Prof. W. C. F. Anderson, M.A. Alternative 
Course in English Grammar. By J. C. Nesfield, M.A., and Your Reviewer.—Our Chess Column,—Calendar. 
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Cameras 


For Plates, Cut Films, or Film For Dano and Crip od. 
in Spools. 


A Series of High-Class Instruments for Serious Work, 
embodying every New Advance in Photography. 
Prices from £13 to £50. 
Have beer in Constant Use for Eight Years in cll parts of the World. 


*N. & G.” CAMERA, 
open, to show Fittings 
and Movements. 


TRIPOD CAMERAS, SURVEYING CAMERAS, and very Small and 
Light POCKET CAMERAS for Travellers and Field Naturalists. 


Speciality : COMPLETE OUTFITS for Scientific Expedi- 
tions and Special Research. 


Catalozues and Estimates + Lenses, Kinematographs, Lanterns, and all 
free on application. Photographic Accessories and Materials. 


Newman & Guardia, Lia. 


90 & 92 Shaftesbury Avenue, London, W. 


SHORT BEAM CHEMICAL BALANCE. 


Shor! Beam 
4 Chemical Balance 
for a charge up to 
100 grammes in each 
Pan, sensible to 
1/roth part «fa 
milligramme. In 
Mahogany Glass 
ase, wit 
Solid Marble Base, 
Counterpoised 
Sliding Front and 
Side Doors, Alu- 
minium Beam, 
divided from the 
centre in 1/roth of a 
milligramme. 
Rider Apparatus. 
All Knife Edges 
are of Agate 
working on Agate 
Planes. Automatic 
Arrestment for 
arrest of Pans and 
Beam. 
Pans 7 cm. diameter. 
vel an 
Levelling Screws. 


£7 7 
List of BALANCES 
Post Free. 


I/lustrated Lists of Chemical and Physical Apparatus also 
on application. 


Cc. E. MULLER & CO., 


SCIENTIFIC GLASS BLOWERS 
AND MANUFACTURERS OF 
CHEMICAL AND PHYSICAL APPARATUS. 


148 High Holborn, London, W.C. 


OPPOSITS THE BRITISH MUSEUM. 


THEHACHERAY HOTE IL. 


(TEMPERANCE), 


GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. ‘ Passenger Lift. Electric Light in all Rooms. Bath-rooms 
oa every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms.. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 


Telegraphic Address: ‘‘ THACKERAY, LONDON.” 


Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 


ESMOND HOTEL 
(TEMPERANCB), ‘ 
MONTAGUE STREET, RUSSELL SQUARE. 


Tuts Hotel, which has been carried on so successfully for the last 13 years, 8djoins the British Museum, and is exception- 


ally 7. Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 


elegraphic Address: ‘‘ TRustove, LONDON.” 


Proprietor—]. TRUSLOVE. 


To SCIENTIFIG MEN, NATURALISTS, TRAVELLERS, ano others. 


THE | THE 
STEREOSCOPIC 
COMPANY 


Finder, Rapid Euryscope 


TWIN-LENS. 
“ARTIST, 


with full size Focussing: . with 


MAGAZINE 


TWIN-LENS | FLEASE READ 
CARLTON, 


R. BOWDLER SHARPE, 
Esq., LL.D., 
Assist. Keeper Zoologica) 
Carrying 12 Plates Dept., British Museum, 


CAN SPECIALLY March 4, 1898 
Lenses, Time and Instanta- ilms. 
RECOMMEND ANY OF _ jcous Shutter, Rising Front, for 12 Plates or or, Fam, ‘ ** I consider it one of the 
THE FOLLOWING | Focussing- Adjustment,’ 24 Films and now so well known | best day’s work I ever did 
| Double Dark Slides, 4 " a ' when I bought one of your 
HAND CAMERAS Magazine or Cartridge &e., &e., as not to Cameras. The ease with 
“4 Roll Holders. as described. - need descripti which it is worked, and the 
comanlete. with <0 | siption, excellent results obtained, 
| WE make it a most pleasurable 
3 Slides 14 PRICE: accompaniment of a summer's 
x 4 complete, & s. | outing.” 
AppREss— with 3 Slides 16 16 }-p. complete... 15 15) j-p. complete... 12 12 
106 & 108 RECENT ST.,W., 4-p. complete, with x 4 17 17|5 =x 4 ,,  .. 15 15) FREE LESSONS TO 
and 4 Cheapside, E.C. | 3Slides ... 24 O|}-p. ,, 22 3\i-p » 210 PURCHASERS. 
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A WEEKLY I 


D JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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SCOUTING AND OUTPOST 
TELESCOPE, 


AS SUPPLIED TO THE WAR DEPARTMENT FOR 
THE OFFICERS AT THE FRONT. 


Also in ALUMINIUM, very light. Larger sizes up to 
£5 : 15 : 6, magnifying 35 diameters. 


FIELD GLASSES IN CASE, 
NEWTON & CO., 
3 FLEET STREET, LONDON. 
CATALOGUE, POST FREE. 


BROWNING'S PLATYSCOPIC LENS. 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“* If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do)."—GranT ALLEN in Know/ledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

nses are set in Ebonite Cells, and ted in Tortoiseshell Frames. 
Price of the Platyscopic Lens, ted in Tort hell, magnifying either 
10, 15, 20, or 30 diameters, each power, 158. 
In nickelised German Silver, each power, 178. 64. 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


BEC 
NEW 


MICROSCOPE 


THE 


“BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 


and 1/6”, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.c, 


NEGRETTI & ZAMBRA’S Self-Registering 


Barometers, Thermometers and Rain Gauges. 


» Giving continuous Records on Charts, and only requiring attention 
once a week. 


THE LARGE SIZE BAROGRAPH, £7 10 0 : 
Accurate Thermometers for all purposes; 
Illustrated Price List of Instruments free by post to all 
parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Brancnes—45,CoRNHILL, and 122 REGENT STREET. 
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GUY’S HOSPITAL MEDICAL SCHOOL, 


The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £410 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 

The Hospital contains accommodation for 644 beds, and arrangements are 
being made as rapidly as possible to place the entire number at the service 
of the sick poor, by reopening the Wards that have been closed for want of 
funds for the last fifteen years. 

The Appointments tenable by Students have recently been increased by 
more than 150 a year, chiefly by the addition of Clerkships and Dresserships 
in the departments of Ophthalmology, Gynacology, and Otology. 

To augment the teaching of special subjects, Registrars and Tutors have 
been appointed in the Ophthalmic and Obstetric Departments. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 
mR... - School provides the full Curriculum required for the L.D.S. 

ngland. 

The Clubs’ Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For the Prospectus of the School, containing full particulars as to fees, 
Course of Study advised, Regulations for Residents in the omy &c., 
apply personally, or by letter to the Dean, Guy's Hospital, London 
Bridge, S.E. ? 


GLASGOW ROYAL INFIRMARY. 


The SUMMER SESSION opens on APRIL 24, 1900. The number 
of beds, including the Ophthalmic Department, is 612. 

Special Wards and Beds are set apart for the treatment of the Diseases of 

omen, of the Throat and Nose and of the Ear; and there isa specially 
well-equipped department for the treatment of Diseases and Injury of the 
- Women Students are admitted to the Clinical Teaching and: Practice 
of the Infirmary ; Medical and Surgical Wards being set apart for their 
exclusive use. 

OUSE ApProINTMENTS.—Five House Physicians and Seven House 
Surgeons are elected every six months, and an Assistant to the Gyna- 
cologist, who boards but is non-resident, is elected at the same time. 
Women are eligible for this appointment. 

Dressers, Clinical Clerks, and Assistants to the Pathologist are selected 
from the Students. 

Bursaries.—The David Foulis Scholarship and the John Reid Prize, 
— £25 each, are open to Students of the Royal Infirmary. 

Fées, which include Hospital Practice and the Clinical Lectures—for 
one year, £10 108; six months, £6 6s.; Three Months, £4 4s. The total 
eis £21. Vaccination, £1 1s. Pathology, £4 4s. Bacteriology, £2 2s. 

For further information apply to 


M. THOMAS, M.D., Superintendent. 


LIVERPOOL SCHOOL OF TROPICAL 
DISEASES. 


IN CONNECTION WITH 
UNIVERSITY COLLEGE AND ROYAL 
SOUTHERN HOSPITAL. 
CLINICAL PRACTICE.—At the Royal Southern Hospital daily, in 
the Tropical Wards and Clinical Laboratories. 

LABORATORY WORK.—Daily in the Thompson Yates Laboratories. 
LECTURES.—Tropical Medicine thrice weekly. 
COURSES.—Summer, Lent and Autumn Terms. 


FEE.—Ten Guineas. Special arrangements for Board, and Special 
Terms for Private work. 

RESEARCH.—Special facilities for research, and opportunities afforded 
of participating in expeditions. 

he Course is open to fully qualified Women Doctors. 
Next Term begins April 17th. 
For prospectus and other particulars apply 
A. H. MILNE, M.A., Hon. Sec., 
Chamber of Commerce, Liverpool. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
(UNDER THE AusPiIcEs OF HER MAajesty’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOosPITALS OF THE SEAMEN’S 
Society, 
The next SESSION commences on TUESDAY, MAY 1, 1 
For Prospectus, Syllabus, and other particulars, apply to } oy 


P. Micue.u, Esq., Seamen's Hospital, Greenwich, or to Dr. Rees, 
the Medical Tutor, at the School. 


| 
| 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 
Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University cof 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 


EVENING CLASSES in all stages for Science and Art 
Department Examinations, 


HIGHLY-EQUIPPED LABORATORIES. 


Chemistry, Physics, Biology (Zoology and Botany), Metal- 
. lurgy, Geology and Mineralogy, Microscopy. 


Prospectus free, Calendar 6d. (Post 8d.) on 
application to Secretary. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 

The SUMMER SESSION will commence on TTUESDAY, May tr. 

Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships of the value of £500 are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Speck Chanses for the Examinations of the University of London are 
held throughout the year. 
- Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. . 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary’s Office. an 

Excellent Day Club accommodation is provided in the School Building, 
and an Athletic Ground at Chiswick. § 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 

H. P, HAWKINS, M.A., M.D.Oxon., Dean. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE, 
The Summer Session begins on May 1st. The work is arranged so that 
a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
H, R. SPENCER, M.D., F.R.C.P., 


Dean of the Faculty... 
J. M. HORSBURGH, M.A., Secretary. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 


The Easter Term begins on Thursday, April 26th. 

Lectures are given in all branches of General and Higher Education. _ 

Students are prepared for all the University of London Examinations in 
Arts and Science. 

A Single Course of Lectures in any subject may be.attended. 

There is a Department for Professional Training in Teaching, and an Art 
School. Students can reside in the College. 

Prospectus and all particulars on application to the PRINCIPAL. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 


YORK PLACE, BAKER STREET, W. 
ENTRANCE SCHOLARSHIPS, 


‘The “‘ Henry Tate Scholarship ” in Science, annual value £50. 

A Pfeiffer Scholarship in Science, annual value £48. ; 

A Reid Scholarship in Arts, annual value £31 108. 

All tenable for three years. 

Will be awarded on the results of the Examination to be held at the College 
on June 26th and 27th. Candidates must be under 19 years of age on the 
first day of the examination. 

For further information apply to the PRiNcIPAL. 


BOTANICAL MATERIAL FOR CLASS WORK, 
RESEARCH AND PRIVATE STUDENTS. 
J. BACKHOUSE & SON, LIMITED, YORK, 


Having now established their new Scientific Department and Experimental Laboratory, are prepared to send Post free on 
50 PAGE CATALOGUE, 


application their new 


comprising Cryptogamic and Phanerogamic Material, fresh or preserved ; Museum Specimens ; Microscopical Preparations ; &c., &c. 
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BARGAINS IN TRAVEL BOOKS. 


ASBOTH.—AN OFFICIAL TOUR THRO’ 
BOSNIA AND HERZEGOVINA, by JOHN DE ASBOTH, 
Member of the Hungarian Diet, translated under the Author's super. 
vision, Imperial 8vo, Cloth, with numerous IIlustrations(pub. 21s.). 2s, 

A most valuable work. . . . Profusely illustrated.”"—A theneum. 
‘* Rich with history, personal adventure, and archzological lore—a mine 
of information.”—Padl Mall Gazette. 


BONVALOT (G.), THROUGH THE 
HEART OF ASIA, OVER THE PAMIR TO INDIA, by 
GABRIEL BONVALOT, translated by C. B. Pitman, with 250 
lllustrations by ALberT Pépin, 2 Vols., Royal 8vo, Cluth Gilt (pub. 
32s.). 8s. 

‘The writer is a practised traveller, and the various accidents, dangers, 
and hardships encountered, are faced by the party with all the old tradi- 
tional French lightness of heart. . . . A steady flow of graphic description, 
amusing incidents, and characteristic talk with people of all classes; vain, 
ignorant, tyrannical khans, fever-stricken, apathetic peasants, pious pil- 
grims, and rude fanatics. . . . The numerous illustrations are for the most 
part clever and artistic, and the pictures of scenery ofa region little known, 
and rarely traversed by an artist of any skill, have a special interest.” — 
Atheneum. 


BATTYE (A. Trevor) ICEBOUND ON 
KOLGUEYV, a Chapter in the Exploration of Arctic Europe, with 
Illustrations by J. T. Nerriesuiy and Cuartes Wuymper, Large 
Demy 8vo, Cloth (pub. £1 1s. net). 5s. 6d. 


“‘ His book will take and keep an authoritative position. . . . A modest 
and ungarni-hed picture of pluck and endurance that do honour to the 
English name. Ought to be secure of a welcome from a very large number 
of readers. . . . The story is told in a delightfully simple and spontaneous 
manner. . . . Mr. Trevor-Rattye's simple and unaffected narrative enables 
us to learn a good deal.” — 7 ¥mes. 

Postage 6d. ‘extra on one, ‘or 8d. on two. 
H. J. GLAISHER, New and Remainder Bookseller, 
57 WIGMORE STREET, LONDON, W. 


&@ Catalogues Post Free on application. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


‘ In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interestor importance. Their operations 
affect the welfare of 4 member of the community, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants ; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be ros. for each volume, payable on 
delivery of the first number of the volume; or arrangements may be made 
to supply only the agg 0 relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information yn any particalar point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals and books. 

The names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


Bacteriologists are asked to communicate with the conductor at the 
address given below. ‘ * 
RAMSAY, 


4 Cowper Road, Acton, London, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. . 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and Curi 


other Curios. 


A. AND G. BLAGK’S LIST. 


A TREATISE ON ZOOLOGY. 
By E. RAY LANKESTER, M.A., LL.D, F.R.S., Hon. 
Fellow of Exeter College, Oxford; Director of the 

“Natural Histcry Departments of the British Museum ; 
Fullerian Professor of Physiology. and Comparative 
Anatomy in the Royal Institution of London. Profusel 
Illustrated. To be completed in Ten Parts. NO 
READY. Part III. THE ECHINODERMA. By F. 
A. BATHER, M.A., assisted by J. W. GREGORY, 
D.Sc., and E. S. GOODRICH, M.A Demy 8vo, in 
paper covers, price 12s. 6d. net; or, in cloth, price 15s. 
net. 

“It is marked by three characteristics, which indeed may be regarded 
as now indispensable to any scientific work of value—perfect lucidity in 
the illustrations, which are numerous, and, of course, specialy drawn by, 
or under the direction of, the author ; a careful exposition of the historical 
development of life-forms ; and complete biographies on each branch of the 
subject.” —Literature. 


NOW READY. Demy 8vo, cloth, price 12s. 6d. net. 


ANIMAL KINGDOM. A Theory of the Evolution 
of Secondary Sexual Characters. By J. T. CUNNING- 
HAM, M.A. Containing 32 Illustrations. 

‘Mr, Cunningham has elaborated a theory of evolution in answer to 
the problem : What are the causes which have produced the three kinds of 
structural difference in animals? He supports his theory by facts and 
illustrations drawn mainly from the works of others. A book of distinct 
scientific importance. The present volume is well printed and profusely 
illustrated with carefully executed figures.” —7he Outlook. 


NOW READY. Crown 8vo, cloth, price 3s. 6d. 


TURAL BOTANY. Part II. Flowerless Plants. 
Third Edition. By D. H. SCOTT, M.A., Ph.D., 
F.R.S., Honorary Keeper of the Jodrell Laboratory, 
Royal Gardens, Kew. 

‘* It stands out from the ever-increasing crowd of guides, text-books, and 
manuals, in virtue not only of originality of design, but also of the fact that 
the subjects treated have been specially investigated for the purpose of the 
book, so that we have not the mere compilation of a book-man, but an 
account based on the results of the author's own observation.”—NVatural 
Science. 


NOW READY. Post 8vo, cloth, price 12s. 6d. 


ALGEBRA, An Elementary Text-book for 
the — Classes of Secondary Schools and Colleges. 
Part II. Second Edition. By Prof. GEORGE 
CHRYSTAL, M.A., LL.D. 


‘* It is the completest work on algebra that has yet come before us, and 
in lucidity of exposition it is second to none. The author views his sub- 
ject from the high ground of the educationist, without reference to the 
exigencies of established examinations ; yet neither the candidates who are 
training for swch nor the teachers who prepare them will act wisely if they 
neglect his lessons.” —A thenaum. 


NOW READY. Demy 8vo, cloth, price 7s. 6d. net. 


THE GRAMMAR OF SCIENCE. 
By KARL PEARSON, M.A., F.R.S., Professor of 
Applied Mathematics and Mechanics in University College, 
London. Second Edition, thoroughly Revised and much 
Enlarged. Contains Two entirely New Chapters on 
Natural Selection and Heredity, embracing a Popular 
Account of Prof. Pearson’s own more recent’work in this 
direction. Containing 33 Illustrations in the Text. 

‘* There is a peculiar opportuneness about the appearance of a new edition 
of this clear-exposition of the scientific method and the claims of science 
to be regarded as the educational instrument, par excellence, for a training 
in citizenship. . . . We have been again and again impressed in examinin 
“The Grammar” with the remarkable lucidity of Prof. Pearson's 
explanations.”-—7he Grammar of Science. 


A, AND C. BLACK, SOHO SQUARE, LONDON, 
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‘The Agent-General for the Cape of Good 
Hope has been instructed by the Colonial Government to publish the 
fellowing notice :— 

Applications are invited forthe post of Dairy Instructor in the Govern- 
ment School at E Isenberg (near Mulder’s Vlei), in the Cape Colony. 

Durties.—To give instruction in all branches of Dairy-work and Poultry 
Farming, to take charge of the Dairy, Cattle and Pigs and Poultry, and to 
‘show a general interest in the conduct of Students. 

A knowledge of Bacon-curing is desirable. 

Salary, £250 per annum, with Quarters and Rations. 

Travelling expenses from present domicile to Ejsenberg, up to Zs0, will 
be allowed, 

The applicant should be unmarried. 

Applications, with testimunials, to be addressed to Professor R. WALLACE, 

The University, Edinburgh, not later than the 2oth April next. 

112 Victoria Street, Westminster, 
27th March, 1900. 


HEATHCOTE SCIENCE 
LABORATORIES. 


These Laboratories are open for RESEARCH work, at an 


hours or 

times most convenient for worker, in CHEMISTRY, PHYSICS and 
BACTERIOLOGY. Facilities for Commercial investigations are supplied. 
Furnaces and powerful Electrical Currents can be us 


The Fees are at rate of £3 3s. for one month (five days a week, six hours 


aday). Apparatus sup) 

Private Laboratory, . 6d, a month, or by arrangement. 

The above Fees "of ail ordinary Glass and other Apparatus, 
and use of Accurate Balances and Standard General Instruments, also 


Furnaces, &c. 
9 Heathcote Street, eto ated R. C. T, EVANS, 


B.A. Ann B.Sc, EXAMINATIONS. 


MATRICULATION, INTERMEDIATE, FINAL. 

PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. 
‘success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universittes, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &e. 

For terms, Re. address Mr. J. Cuarceston, B.A. (Lond. and Oxon.), 


Fees based on 


The Burlington Classes, 27 Chancery Lane Lordon, , fom 
INST RUC T ION IN 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 


. Courses for Beginners, as well as tor Advanced Students, in Physiology 

and bce ae of Fermentations— Biological Analysis of Yeast. 

Manuals :— Chr. Hansen: Practical Studies in Fermentation.” 

London (Spon), ee Alfred Jérgensen : 

ation.” London(F. W. Lyon), 1893. 
Further Particulars on Application to the Director, ALFRED JORGENSEN, 


The Laboratory, Copenhagen, 
artner anted in a Scientinc Manutac. 


turing Business, with £1000 or upwards. Would suit Scientific Man 
or Son ; exceptional opening ; Capital wanted to carry out the Orders 
open, and—by enlarging Business—to avail of greatly increased trade 
waiting. Profits very large.—Address, ‘‘ Scientific,” care of NATURE 


ffice. 

s Ss R ANTE 
for an Endowed School. University man looked for. 
help with Lower Mathematics. Resident. 


‘* Micro-organisms and Ferment- 


ay 3, 
Must be able to 
Salary, £130 to £150 per 


Annum.—Apply P. T. O. Gassrras, cues & Co., 36 Sackville 


Street, London, W. 


A AT EK 


REQUIRED for the ee Technical Institute, West Ham, E. 
+ Previous experience essential. Age not below 19. Wages, 27s. 6d. 


- Week, rising to 35s.—Apply by letter to the Princrpat before | 


Apr ril 18, giving particulars of previous experience. 


FREDK. JACKSON & Co, 


(Late MOTTERSHEAD & CO.), 


14. CROSS STREET, MANCHESTER, 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 
CHEMICAL AND. PHYSICAL 
* APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


cannons, Catalogue of Apparatus, with Price List 
Ohemicals, free on application. 


Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


Apparatus for estimation of sulphur in spent oxide. 


-LETCHER & SONS (formerly Letcher Bros. ), 


SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 


BLOWPIPE GABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


PRICE LIST, POST FREE, ON APPLICATION. 


T. TAMBLYN-WATTS, 
SCIENTIFIC APPARATUS MAKER. 


Catalogue of Electrical Apparatus and Materials, 6d. Post free. 
Catalogue of Balances and Weights, Apparatus for the Study 
of Mechanics, dc., 6d. Post free. 


GOLDIELANDS, SETTLE, YORKS. 
Now Ready. 8vo. Price 4s. net. 


INORGANIC EVOLUTION 


AS STUDIED BY 


SPECTRUM ANALYSIS. 
SIR NORMAN LOCKYER, K.0.B., 


MACMILLAN AND CO, LTD., LONDON. 


FLAT SKELETONS OF SMALL ANI- 
MALS AND BIRDS, made end mou:.ted in Glass-topped Boxes, by 
Miss T. Situ, Sladen Mount, Arnside, Westmoreland. Prices on 
application. 


wa. G. 


“ GRANTA ” 
MAKERS OF PHYSICAL, PHYSIOLOGICAL, 


‘Sole Makers of Leake’s Patent 
Flat-cutting Rocking Microtome. 
Unsurpassed for ordinary work, 
unequalled for Botanical work. 

Price, as illustrated, in Case, 
£6 6 O 


PYE'S Pattern Boyle's Law Appara 


£1 
Constant Volume Al Air 0160 
PRICE Lists AND PAMPHLETS ON APPLICATION. 


& Co., 
WORKS, MILL LANE, CAMBRIDGE. 


AND OTHER SCIENTIFIC INSTRUMENTS. 


CAMBRIDGE PATTERN Rocking 
Microtome, in Case, £3 5s. 
Resistance Boxes from £3. 
Improved Reflecting Galvanometers, 
£3. 


“LEAKE'S PATENT microtome, School Galvanometers from 10s. 6d. 


As shown at the recent Educational Exhibition at South 
Kensington with the Cambridge University Exhibits. 


IN PREPARATION 


590 
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G0-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN & CONNOP F.S.PEROWNE. | 


A Cruise to the CENTRAL MEDITERRANEAN. 


(MARSEILLES, PALMA, ALGIERS, MALTA, SICILY, CAPRI, 
NAP LES) gg 


PLES, MARSEIL 
(Return Ticket to MARSEILLES included. ) 


AN EIGHTEEN DAYS’ CRUISE FOR £21 Os. AND UPWARDS. 
s.y¥. ARGONAUT. Tonnage; 3254 ; h.-p., 4000. 
£10 10s. ani £13 13s. TOURS TO ROME. 


Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Leads all other.. 

Full particulars from the Secretary, 5 Endsleigh Gardens, THE... wn oes te 
Euston, London, N.W. SMITH PREMIER se et 

improvements, . - 


tion, and wearing 


PHCENIX FIRE OFFICE, | simple construc- 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. | qualities........ 

ESTABLISHED 1782. URCHASERS of Smith Premier Type- 

owrite be absolutel rtain 

ELECTRIC LIGHTING RULES SUPPLIED. that can be turned out by a wise com- 
LIBERAL LOSS SETTLEMENTS. | bination of men, material, and money. 


PROMPT PAYMENT OF CLAIMS. | Seno FOR ART CATALOGUE, POST FREE. 
N 5 } 
The Smith Premier Typewriter Co., 
LOSSES PAID £22 300,000. 
LONDON, E.C. 


SECOND-HAND MICROSCOPES 


By SWIFT, WATSON, CROUCH, BECK, ZEISS, LEITZ, &c. | 

Prices from £2 108. to £45. 

A Large Selection of Second-hand Powers and Fittings for all kinds of | 
Microscopes. 


CARL ZEISS, 
OPTICAL WORKS, JENA. 
LONDON BRANCH: 


29 MARGARET ST., REGENT ST., W. 


NEW 


PHOTO-MICROGRAPHIC STAND 


With very wide body-tube speciall 
designed for working with our MICRO O- 
PLANARS. It is also fitted with a new 


Send for New List. 


CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, E.C. 


GLASS BLOWING. 


All kinds of Experimental Glass 
Blowing carried out for Scien- 
tific Men, Laboratories, &c. 


| 
| 


Fine-Adjustment of great accuracy and 


3 possessing a very slow movement. 
INVENTORS’ IDEAS WorKED OUT AS PER PT These features rerder this Microscope 
INSTRUCTIONS. 3 pre-eminently suitable for Photo-micro- 
graphy with the highest and lowest powers, 
COSSOR, nod as well as for ordinary visual observations. 


67 Farringdon Road, E.C. RIPTIVE PAMPHLET FREE ON APPLICATION. 


X- RAY & ATHERIC TELEGRAPHY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH onty, 


See “Notes” 4s supplied by us to H.M. Government and the leading. 
in NATURE Hospitals and X-Ray Workers throughout the World. 


Sept 14 1399, We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 


Cart or Write For our New I iustratep List, wits 
TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO WORK. Post FREE TO READERS OF ‘‘ NATURE.” 


HARRY W. COX, Lid, 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 
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MOORE’S HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE ‘PRINCIPLE OF 
ARCHIMEDES” AND SPECIFIC GRAVITY. 


A is a delicate spring balance accurately graduated to 
read Grams, and is capable of being lowered or raised 
by the string shown. 

B is one of the set of cubes of various metals supplied 
with the apparatus. 

C is a glass vessel with fixed mark etched in glass, up 
to which water, or other liquid, is placed. e 

‘ vessel is provided with draw-off cock. 


Sole Makers of this Apparatus— 
B 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY, E.C. 
emma: ~ and Importers of Chemical and Scientific 
Apparatus and Pure Chemicals. 
WEIGHTS a Speciality, 500 Milligrams to 


t Milligram, rs. 6d. per doz. 
ent SEND 


FOR COMPLETE ILLUSTRATED 
CATALOGUE. 
SPECTROPHOTOGRAPHY. 

All requirements for Spectrophotography ; Cameras of 
wood or metal adapted to any Spectroscope, and fitted with all 
necessary adjustments ; Spectroscopes specially designed for 
photographic work. 

Prisms and Lenses of Quartz, and Prisms of Iceland Spar 
for Photography of the Ultra-Violet Spectrum. Rowland’s 
Diffraction Gratings always in stock. 


ABSORPTION SPECTRA. 

Bottle Prisms, with Quartz or Glass Plates ; Schulze Cells; 
Double Slits, &c., for the study of Absorption Spectra. 
THE ZEEMAN EFFECT. 


Mr. HILGER is now making Michelson’s “Echelon” 
Diffraction Gratings. The ‘‘ Echelon” is the most powerful 
instrument yet devised for the minute analysis of fine spectral 
lines, and in particular for the observation of the Zeeman Effect. 


A. HILGER, 204 Stanhope St., Hampstead Rd., London, N.W. 


L. CASELLA, 


Scientific Instrument Maker, 
Engineer, &c. 


THEODOLITES. 
LEVELS. 
SEXTANTS. 
HORIZONS. 
COMPASSES. 
TELEMETERS. 
TIDE GAUGES. 
STEAM AND PRESSURE 
GAUGES. 
ANEROIDS. 
&e., &e. 


PARTICULARS AND PRICES MAY BE 
HAD ON APPLICATION. 


ScicerR! SMITHS @ 
MICROMETER 


“068 


CASELLA. LONDON. 


WRITE FOR DESCRIPTIVE PAMPHLETS AND CATALOGUES 
OF SURVEYING de. 


147 Holborn. Bars, 
LONDON, E.C. 


Telegraphic Address :—‘‘ ESCUTCHEON, LONDON.” 
Telephone :—No. 1054, HOLBORN. 


A_ REALLY SCIENTIFIC AND PRACTICAL NOVELTY. 


THE 


“EVER READY” 


ELECTRIC TORCH 


Shoots an EXTREMELY POWERFUL Light 


into Dark Places. 


SIMPLICITY 
iTSELF. 
No Wires. ae 
No Chemicals. 


No Danger. 


THE MOST SERVICEABLE ELECTRIC LIGHT YET INVENTED. 


MATCHES, TAPERS, CANDLES, HAND-LAMPS (Always. a Danger) EMTIRELY SUPERSEDED. 


No Leak—No Liquid. Wind Proof—No Flame. 
Non-Explosive—No 


Fire Proof— > Heat. 


“er Dangerous Chemicals. 


; A CHILD CAN USE IT. 
Ready to pour a Flood of Light about your bedroom, along dark halls, stairways, and cellars, at any instant. 
A SEARCH-LIGHT into Dark Corners unequalled for HOUSEHOLD PURPOSES 
PENETRATES all RECESSES, CUPBOARDS, "and LOCKERS for HOUSEWIVES. 


CHEAP. 


Size No. 1. Price (with Battery complete) 18s. 


CLEAN. 
IT’S A USEFUL, HARMLESS 
Size No. 1. 


EFFECTIVE. 
BUSY BODY. 
Extra Battery, 18. 6a. Larger sizes, 25s. and 30s, each. 


After 6000 to 8000 flashes then “‘ refill” batteries can be slipped in at a moment’s fotice, and torch is as good as new. 


ww. & JI. GEORGE, \'0.. 33-37 HATTON WALL, LONDON. 


(Late F. E. BECKER & CO.) 
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ISENTHAL, POTA|]ALER & CO., 
MORTIMER STREET, LONDON, W. 


Tejegrams ‘* HysTeRests. Telephone : 2099, GERRARD. CENTRAL DEPOT FOR 


DOUBLE BULB TUBES. RADIOGRAPHERS. 


a and 8 for Ordinary \ ,,. 
Heavy } Discharges. 


Write for Lists, or better 
inspect our Installations. 


HIGHEST REFERENCES. 
EVERYTHING NOVEL AND 
ORIGINAL. 


SOLE AGENTS FOR SCOTLAND: 


Messrs. JAMES WHITE, 
Cambridge St., Glasgow. 


” An Invaluable Instrument for 
Alternate Current Work. 


This Galvanometer has the shortest 
periodic time of any Instrument 
yet constructed, viz. o'ooo: Second, 


is perfectly dead-beat and the self- 
induction is practically nil. 


0 SC LLO R A H SCIENTIFIC INSTRUMENT 0. 
CAMBRIDGE. 


NEW SCIENCE LANTERN. USEFUL COMPANION FOR 
IMPROVED THE SCIENTIFIC MAN. 


PORTABLE Can be conveniently carried in the 4 
DESIGN pocket, and, therefore, always @ 
handy for making notes. 4 


Writes the moment it 
touches the paper. 


ES 


Sore Makers: 


REYNOLDS & BRANSON, 


Ltd. 


A Holder of the 
Finest Vulcanised 
Rubber. 


A Perfect Feed, which 
ensures absolute regu- 
larity of working. 


The Universal Science Lantern has been devised for the projection of | 

experiments. Inthe short box in front of the lantern is a hinged mirro:, 

so placed that by the movement of a stud it may be introduced and placed 
atan angle of 45 degrees with the parallel beam. The beam is thus sent 
upwards through a horizontal convergent lens, on which a slide or horizontal 
— of ape 9 = be wo Above this is the objective mounted on Ni 

rass pillar, and above the objective a prism or mirror (if the screen is vari 

elevated above the lantern plain prisms are required for each beam) Mvered Made in 
on the outside so that there is no double reflection. The mirror can be suit a ——- 

adjusted to any angle, and is intended to send the image in an approxi- *“*R” PRICE LIST SENT POST FREE. 
mately horizontal direction to the screen. Slides can also be directly 


ny ee peng to fold so that the lantern can be packed into a The YOST TYPEW RITER Co., Ltd., 


WEST END CZPOT :—303 Oxford Street. 
14 COMMERCIAL 
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Price Complete, in Travelling Box. £9 0 50 HOLBORN VIADUCT, 
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LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arce}la, Actinosphzrium, 
Vorticella, Stentor, H dra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post. Free. Helix 

tia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia M sis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Astetias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., & 


c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


THE MOST NUTRITIOUS, - 


EPP S'S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S OINTMENT 


CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN  DISEASES.. 
Holloway’s Ointment and Pills may be obtained of 
‘all Medicine Vendors. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 53. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 

London: SIMPKIN, MARSHALL, HAMILTON, K ENT, & CO., Ltd 


WATKINS & DONCASTER, 


NATURALISTS, 


MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natura) 
istory supplied. 


36 STRAND, LONDON, W.-C. - 


(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 


COLLECTIONS FOR STUDENTS. . 
Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 
300 Minerals in Cabinet, £4 4s. ; 400 do., £5 12s. 6a. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES 
METEOROLOGICAL SECTION. 

CLIMATE : GENERAL. 4s. ter’ 
CLIMATE: AQUEOUS VAPOUR. 6s. _ (Reprinting. 
CLIMATE : RIC CONDITION. Present Subscription Price, 105.. 
The last No. is in Press. 
To be followed b 
CARBONIC ‘ACID, CHEMICAL RAYS, &c., to WIND. 
O DRISCOLL, LENNOX & CO., ro and 12 Elephant Road, Elephant 


and Castle, London, S.E. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly 
Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Douctas, 
Ww. W. M.A., F.L.S., R. McLacuian, F.R.S., E. SAUNDERS, 


-L.S., an 
Lorp WatsinGuaM, M.A., LL.®., F.R.S. 
This Magazine, « ed in 1864, © ins sf¥pdard articles and notes 
on all subjects connected with Entomology, and espe@fally on the Insects of 
the British Isles. . 
Subscription—Six Shillings per Annum, post free. ‘ 
London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. " 


SCIENTIFIC 


WORTHIBES. 


The following is x list of the Steel Portraits that have appeared inthe above Series :— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 


HERMANN L., F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 


JOHN COUCH ADAMS. 


JAMES JOSEPH SYLVESTER. 


JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 


WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 

SIR RICHARD OWEN. 

JAMES CLERK MAXWELL._ 
AMES PRESCOTT JOULE. 
ILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


DMITRI IVANOWITSH 
DELEEF. 


LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
LORD LISTER. 
STANISLAO CANNIZZARO. 


PROF. VON KOLLIKER. 
PROF. SIMON NEWCOMB, 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kélliker, and 
Prof. S. Newcomb belong to a New Series and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Series 
of 82 Portraits in a Handsome Portfolio for £8 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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MACMILLAN: &.CO.’S 
NEW AND REGENT BOOKS FOR STUDENTS OF ZOOLOGY. 


AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


By the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, Ph.D., Professor of Zoology at the University College of South Wales and Monmouthshire, 
in the University of Wales. With 156 Illustrations. Crown 8vo. 10s. 6d. 


LANCET.—“ Will be found serviceable to the upper classes of schools where natural history is taught, and to classes for 
elementary biology in medical schools.” ; 


A MANUAL OF ZOOLOGY. , 
By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.8c., F.R.8, 


With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 


ZOOLOGIST.—“ The present publication may be considered a condensation of the previous work (‘A Text-Book o 
Zoology’). . . . Thus we have the essence of a really good book in a convenient form for teachers and students.” 

FIELD,—* For those who require a manual to assist them in acquiring an accurate knowledge of zoology we know of no 
book superior to that under notice... . . The illustrations are admirable. We know of no work better fitted to fulfil the purpose 
for which it was designed than the one under notice. It is an admirable introductory text-book to scientific zoology.” 


A TEXT-BOOK OF ZOOLOGY. 


By T. JEFFERY PARKER, D.Sc., F.R.S., 


Professor of Biology in the University of Otago, Dunedin, N.Z., and WILLIAM A. HASWELL, M.A., D.Sc., F.R.S., Professor 
of Biology in the University of Sydney, N.S.W. In Two Vols. With Illustrations. Medium 8vo, 36s. net. 


SCIENCE PROGRESS.—‘‘ The appearance of this important work, for which many of us have been eagerly waiting, will 
be hailed with pleasure. . . . When we consider the difficulties under which these authors laboured, one in New Zealand the other 
in Sydney, the printers, publishers and artists in England, one can only marvel at the splendid work they have produced, one that 
will be useful both to the elementary and advanced student alike, as well as to the teacher.” 


THE CAMBRIDGE NATURAL HISTORY. 


- EDITED BY S. F. HARMER, M.A., A. E. SHIPLEY, M.A. 
To BE COMPLETED IN TEN VOLUMES. 8vO. PRICE 17S. NET EACH. 


WwoRnMs, LEECHES, &c. 
VOLUME II. 
Flatworms. By F. W. GAMBLE, M.Sc. Vict., Owens College. Nemertines. By Miss L. SHELDON. Threadworms, &c. 
By A. E. Suiptey, M.A. Rotifers. By Professor Marcus Hartoc, M.A., D.Sc. Lond. Polychaet Worms, By 
W. BLAXLAND BENHAM, D.Sc. Lond., Hon. M.A. Oxon. Earthworms and Leeches. By F. E. Bepparp, M.A. 
Oxon., F.R.S. Gephyrea, &c. By A. E. M.A. Polyzoa. By S. F. Harmer, M.A. 
NATURE,—“ Taken as a whole the book is fully worthy of its place in this attractive series.” 
SHELLS. 
VOLUME IIL. 
Molluscs and Brachiopods. By the Rev. A. H. Cooke, M.A., A. E. SHiptey, M.A., and F. R. C. Reep, M.A. 


FIEL D,—‘‘ We know of no book available to the general reader which affords such a vast fund of information on the structure and habits of mollu ics. 


INSECTS & CENTIPEDES. 
: VOLUME V. 
Peripatus. By ApAM SeEpGwIck, M.A., F.R.S. Myriapods. By F. G. Sincram, M.A. Insects. Part I. By 
Davip Suarp, M.A. Cantab., M.B. Edin., F.R.S. 
ATHENA UM.—“ This book will find a place in the library of must entomologists, prove a welcome boon to weak brethren who are compelled to 
lecture—docendo discimus—and occupy by the side of Westwood’s ‘ Modern Classification ‘ and ‘ Burmester’s Manual’ a niche that has long been empty.” 
INSECTS- 
VOLUME VI. 
Part II. Hymenoptera continued (Tubulifera and Aculeata), Coleoptera, Strepsiptera, Lepidoptera, Diptera, 
Aphaniptera, Thysanoptera, Hemiptera, Anoplura. By Davip SHARP, M.A. Cantab., M.B. Edin., F.R.S. 
ENTOMOLOGIST’S RECORD.—*“ Too much cannot be said in praise of this work, which offers to the general naturalist, as well as to the specialis«, 
a thoroughly reliable text-book that is distinctly in advance of any other work of a similar kind yet published in the English language.” 
BERDS. 
VOLUME IX. 
By A. H. Evans. With numerous Illustrations by G. E. Lopce. 

NATURE NOTES.—“ We venture to predict that, of the ten volumes of which this excellent series is planned to consist. none will secure a, wider 
popularity than Mr. Evans’ treatise on birds. Strange as it may appear, among the many books on birds that have appeared of late years, we do not recal 
any that covers the same ground. . . . We are grateful to the author for the mine of valuable information which he has crowded between his two covers.” 

° *,.* The remaining five volumes, dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.) ; 
‘SPIDERS, SCORPIONS, and CRUSTACEA; FISHES and THEIR KINDRED; AMPHIBIA and REPTILES; and 
MAMMALS, are all ia active preparation. 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 
MICRO-ORGANISMS AND FERMENTATION. 


By ALFRED JORGENSEN, 
Director of the Laboratory for the Physiology and Technology of Fermentation at Copenhagen. Translated by ALEX. K, 
MILLER, Ph D., F.I.C., and A. E. LENNHOLM. Third Edition, completely Revised. With 83 Illustrations. or 10s. net, 
ust ready. 


TEXT-BOOK OF PALAEONTOLOGY. 


By KARL A. VON ZITTEL, 
Professor of Geology and Paleontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Palzontology in the Museum of Comparative Zoology at Harvard. With 1476 Woodcuts. Medium 8vo. 255. net. 


*,” This English Edition is revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 


SPEAKER.—*‘ In this sphere Prof. Zittel’s books have long held the field as the standard works of their class, but to many 
they have been inaccessible on account of their being in a foreign tongue. . . . It has not merely been translated ; it has been 
edited and brought up to date as well. . . . The author and editor have conferred a great boon upon their fellow-workers, whether 
English or foreign, by bringing out what is really a new edition of this work. . . . A most valuable addition to the scientific 
literature of the world, and the publication of the second volume, dealing with the Vertebrata, will be awaited with the keenest 
interest on all sides.” 


ENLARGED AND REVISED EDITION NOW READY. 


LESSONS IN. ELEMENTARY PHYSIOLOGY. 


BY THOMAS H. HUXLEY, LL.D., F.BRS. 
Enlarged and Revised Edition. Globe 8vo. 4s. 6d. 


VOL. III. (COMPLETING THE WORK) NOW READY. 


DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Incits Patcrave. 
Vol. III. (completing the work). Medium 8vo, 21s. net. Also ready, Vols. I and II., 21s. net each. 

ECONOMIC FOURNAL.—* The list of contributors is a brilliant one. They have played their parts well, and the editor 
has managed them with great ability. . . . If its success is at all commensurate with its deserts, the publishers may congratulate 
themselves upon a very valuable venture. No working economist can afford to be without this dictionary. Mr. Palgrave’s 
dictionary emerges successfully from the severe test of comparison with its French and German predecessors.” 


DEMOCRACY AND EMPIRE, WITH STUDIES OF THEIR PSYCHO- 
LOGICAL, ECONOMIC, AND MORAL FOUNDATIONS. By FRANKLIN HENRY GIDDINGS, M.A., 
Ph.D., Professor in Columbia University, New York. 8vo. 8s. 6d. net. 

SPEAKER.—‘* The actuality in Professor Giddings’ political philosophy, the vigour of his style, and the choice of his 
subjects, are likely to win him a large audience. And his point of view deserves careful study.” : 


MONOPOLISTS AND TRUSTS. By Ricuarn T. Ety, Ph.D., LL.D., Professor 


of Political Economy and Director of the School of Economics, Political Science, and History in the University of 
Wisconsin. Crown 8vo. 55. net. [The Citizen’s Library. 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Water, D.Sc., 


Ph.D., Professor of Chemistry in University College, Dundee. 8vu. 10s. net. 
GUARDIAN.—“‘ It is with great satisfaction that we welcome the appearance of this valuable text-book. . . . It is the 


a —— purely English work of the kind that has yet appeared. . . . The best introduction to physical chemistry at present 
available. 


THE THEORY OF ELECTROLYTIC DISSOCIATION AND SOME OF 


ITS APPLICATIONS. By HARRY C. JONES, Associate in Physical Chemistry in Johns Hopkins University. 
Extra crown 8vo. 7s. net. 


SPECTATOR.—“ An interesting study. . . . It is written easily, the historical sequence of the experiments is preserved, 


and, finally, it proves that a purely scientific subject can be treated with style and simplicity if the writer keeps in view his real aim, 
the instruction of others.” ; 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
ConpucteD By EDWARD L. NICHOLS, ERNEST MERRITT, anp FREDERICK BEDELL. 
No. 2, Vot. X., FEBRUARY, 1900. PRICE 35. NET. 7 
CONTENTS. —The Influence of Electrification on the Surface Tension of Water and Mercury.. By Ernest Merritt and Samuel 
J. Barnett.—An Objective Representation of the Hysteresis of Iron and Steel. By Knut Angstrom.—A Determination of 
the Nature of the Electric and Magnetic Quantities, and of the Density and Elasticity of the Ether. II. By Reginald A. 


Fessenden.—Thermodynamic Notes (No. 10); Revision of some Thermal Data concerning Benzene. By K. Tsuruta.—An 
Efficient Boyle’s Law Apparatus. By W. J. Humphreys.—New Books. 


MACMILLAN AND CO., LimiTEp., LONDON. 


>i 


— 
Lot. 2 
Mii 
Preci 
Ele 
Cases 
97 
Ests 
To: 
Min 
R 
NE! 
Sto. 
; 
ir 
aA 
ve 
¥ 
‘ 


APRIL 1900} 


NATURE -celv 


MINERALOGY. 


Micro. Slides, Collections oul Sheate Ggheboan Single Specimens of Minerals, Rocks and 
Precious Stones, for the Student, Teacher and Prospector. 

Khmemery Collections in Case, 40 Specimens in Case, 6s. Blowpipe 
Cases and all necessaries for Field or Class Work. 


LESSONS GIVEN, 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by . 


JAMES R. GREGORY & CO., 
Mineralogists, & 
To Science and Art —— Butish, Indian and Colonial 


NOVELTIES and and PRECIOUS 
Mineral Specimens for PB... sj Collectors, and all purposes. 


Rock Specimens and Microscopic Sections of Rocks and Minerals 
cut to order. 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W 


New CaTAtoGuEs AND Lists FREE. 


ESTABLISHED 18651. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 
£10, 000, 000. 


The BIRKBECK ALMANACK, with post free. 
: FRANCIS RAVENSCROFT, Manager. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuutTer, therefore no Flickering. Superb Mechanism. 


The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d- 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for. las 
Demonstration. Magnificent Results. Docwra Triple, Prize Medals 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TaN Guinness, Madame ApDELINA PatT1, &c., &c. Patent Pamphengo, 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s: 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d. ; Frey e, 32. List of 300 Lecture Sets, Science Subject: 
iews, &c., _ 2d. Pamphlets Freee W. C. HUG KS, 
SPECIALIST, Ren Bhs House, 82 Mortimer Road, Kingsland, N. 


= “OPTIMUS.” 


TELEGRAPHIC 
ADDRESS. 


PHOTOGRAPHIC 
APPARATUS 


CF BEST WORKMANSHIP 
FOR ALL PURPOSES. 


Catalogue POST FREE. 


PERKEN, SON & CO., itp. LONDON. 


HARVEY 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN) 
HAVE FOR DISPOSAL A NUMBER OF 


NICOL PRISMS AND TOURMALINES Of various Sizes. 
PROJECTION POLARISCOPES of various Sizes in Stock, with large Nicol Prisms :— 


STUDENTS’ SPECTROMETERS,—P. O,. Bridge Sets, for Schools.—Induction Coils.—Wimshurst Machines,— 
Ray Apparatus.—Optical Banks, &c., &c 
Hf, & P. are the actual Manufacturers of the above. 


56 CHARING CROSS 


ROAD, LONDON, W.C. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “PHUSIS,” LONDON. 


SUBSCRIPTIONS TO *«*NATURE,”’ 


Yearly. .. 
Half-yearly 
Quarterly 
To ALL ABROAD :— 
Half-year 
Quatterty 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column 
Per Line after. . . 
One Eighth Page, or Quarter Column. 0 18 6 
Quarter Page, or Half a Column . 
Half a Page, or a Column 
Whole Page... 
*The first line being in heavy type is charged for as Two Lines, 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE; ST MARTIN’S STREET, LONDON, W.C. 
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‘ HARRIS'S ‘SPECIALITIES. —CATALOGUES UPON APPLICATION. 


8 tog feet 


ATWOOD 


P HARRIS 
BIRMINGHAM. 


Reliable. Balances,. P259A. ~ 
100 grm, to 1 mgm. Agate 
Planes and 
‘ Stroud ard Rendell Lantern, £5. 
: ‘  692Ga. 


PHILIP HARRIS & Co, 
COMPLETE LABORATORY FURNISHERS, BIRMINGHAM. 


WATSON’S NEW MICROSCOPES APPARATUS. 
WATSON’S HOLOSCOPIC EYEPIECES, for WATSON'’S Parachromatic OIL IMMERSION CONDENSER. 


Total ture, lanati t ds t‘25. Un- 
use with either APOCHROMATIC or ACHRO- dex’ high: ‘power 


MATIC OBJECTIVES, an adjustment being tical part 2s 
provided to the special lenses employed, for ATS etely mounted with Iris Diaphragm an t of Stog 0 : 
altering the correction. There is no sacrifice of * SCHOOL” ‘Moa odel 


with z in. Ob in Case £3 0 
efficiency, the performance being equal to the WATSON’S ‘*ROYAL’ MICROSCOPE. A new “model | high-class 
most expensive Compensating or Huyghenian instrumen 
Oculars. MICROSCOPE. A highest-class instrument at 


Magnifying Powers— 
6 in. tube and 14 diameters. BACTERIOLOGICAL APPARATUS. OLOGY. META MORPHOSES 
10, £4, and zo ” and DISSECTED PREPARATIONS. BOTANICAL and PHYSIO- 
PRICE, in Student's Size and Pattern, either LOGICAL of ‘all tie above. see 
power, 17/6 each. Watson's New. Supplemental Catalogue No. 2, Post Free 
For Full Particulars see Sup, plementat List, Watson’ s Catalogue (No. is List representing a Stock of 
Post Free. 40,000 first-class Micro-Slides, Post free on application. ' 


W. WATSON & SONS (Zstad/ished 1837), Opticians to H.M. Government. 


313 HIGH HOLBORN, LONDON, W.C. New Branch Now Open: 16 Forrest Roap, EpinsurGH. And at 78 Swanston Street, Melbourne, 
Australia. Awarded 39 Gold and other Medals at the principal International Exhibitions of the World. 


cROSSLEYV’S GAS ENGINES. 


high, Graduated, £3 158. 


HARRIS’S ORIGINAL PATTERN 
MACHINE, 7or2a, Accurate and Reliabl 


RECENTLY { Im REDUCTION 
IN 


REMODELLED. GAS 


CONSUMED. 


CROSSLEY BROS., 1:TD., oOPENSHAW, MANCHESTER. 


THE NEW STIGMATIC LENS. 


‘SERIES ‘Il. F/6. 
BRITISH DESIGN AND WoORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the leris when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent’ to the artistic worker. 


EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


CA TALOGUE OF HIGH-CLASS CAMERAS -AND- LENSES, POST FREE 


J, H. DALLMEYER, Ltd, 26 NEWMAN STREET, OXFORD STREET, LONDON, W, 


Primes (LAY AND LimiTep, at 7 & 8 breaa Street Hill, Queen Vic! Victorja Street, in the City of London and publishea MACMILLAN 
AND Co. Lim:tmD, at St. Martin’s Sureet, London, W.C., and Tue MACMILLAN Company, 66 Fitth Avenus, New York.—THursoay, prii 5, 1900. 
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70 the solid ground 
Of ‘Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1589; VOL. 61] THURSDAY, 


APRIL 12, 1900. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


[All Rights are Reserved. 


WIRELESS TELEGRAPHY. By the Late Dr. ST. GEORGE MIVART. 


*“*APPS-NEWTON” INDUCTION COILS have 
proved far superior to all others in telegraphing long distances 
without wires. 

They were used in the Government Experiments at Penarth 
and Dover ; also by Signor Marconi and the Wireless Telegraph 
Company in telegraphing to and from the Goodwin Lightship, 
and across the Channel; at the British Association Meeting at 
Dover for telegraphing to France ; and at the Naval Manceuvres, 
where a distance of sixty miles was covered, &c. 

After prolonged tests the ‘‘ Apps-Newton” Coils have been 
adopted by the Wireless Telegraph Company, by the War Office 
and by the Admiralty ; several have been sent to the Front in 
South Africa, and the ships of.the Channel Squadron are now 
being fitted with them. 


PRICES ON APPLICATION. 
SOLE MAKERS: 
NEWTON & CoO., 


Scientific Instrument Makers to H.M. the Queen 
and the Government, 


3 FLEET STREET, LONDON, E.C. 


THE 


GROUNDWORK OF SCIENCE. 


Large 8vo, Cloth extra, 6s. 


‘* His firm grasp of logical principles, steady insight, and 
clear reasonableness, eminently fit him for the task of exposing 
the fallacies of light scepticism, and quibbling cranks of the 
imagination.” — 7adlet. 

** We can do little more, in the limits of newspaper space, 
than announce, with a cordial welcome, a new and important 
work by Prof. St. George Mivart. . . . This is strictly a treatise 
on mental science, and proves once again the philosophic power 
of a thinker who has done so much as an observer and as a judge 
of evidence.”~~-Weekly Register. 

The late Dr. St. George Mivart, in a letter written a few 
weeks ago, said :— 

** My last work, ‘The Groundwork of Science,’ has under- 


it, being almost fully what they now are.” 


JOHN MURRAY, ALBEMARLE STREET, W. 


GRIFFIN’S NEW FORM OF APPARATUS 
For the ABSOLUTE 


EXPANSION OF SOLIDS 


(Weedon’'s Patent). 


One great merit in the design of this Apparatus is that it is a purely 


Mechanical method, and dves not depend at all upon Optical methods of 
magnification that so frequently are a difficulty in early Practical Physics 
work. The measurement reduces itself to the readings of two J/icrometer 


Screws. 


A DIRECT MECHANICAL METHOD. 
ABSOLUTE READINGS OBTAINED. 
SIMPLEST DESIGN. 
Write for Particulars and Specimen Curves obtained. 
SOLE MAEERS: 
JOHN J. GRIFFIN & SONS, -- 
2C-26 SARDINIA STREET, LONDON, W.C. 


NEGRETTI & ZAMBRA’S Self-Registering 


Barometers, Thermometers and Rain Gauges. 


Giving continuous Records on Charts, and only requiring attention 
once a week. 


— 


THE LARGE SIZE BAROGRAPH, £7 10 O 

Accurate Thermometers for all purposes. 
Illustrated Price List of Instruments free by post to all 
parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Brancues—45 CoRNHILL, and 122 REGENT STREET. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER, 1900. 
Lecture Hour, 3 O'CLOCK P.M. 

HucGu Rosert Mitt, Esq., D.Sc., LL.D., F.R.S.E., Librarian Royal 
‘Geographical Society. Three Lectures on ‘‘ Studies in British Geographys: 
(1) The English Lakes; (2) The Clyde Sea Area ; (3) A Corner of Sussex. 
On Tuesdays, April 24; May 1,8 Half-a-Guinea the Course. 

ALEXANDER Hitt, M.A., M.D., Master of Downing College, Cambridge 
Two Lectures on “‘ Brain-tissue considered as the Apparatus of Thought.’ 
(Illustrated by Photomicrographs of Brain-tissue.) On Tuesdays, May 15, 
22. Half-a-Guinea. 

R. Warwick Bonp, Esq., M.A. Two Lectures on (1) ‘‘ Ruskin, Man 
and Prophet ; (2) Ruskin, the Servant of Art.” On Tuesdays, May 29; 
June 5. Half-a-Guinea. 

Pror. Dewar, M.A., LL.D., F.R.S., 44.2./., Fullerian Professor of 
‘Chemistry, R.I. Four Lectures on ‘‘ A Century of Chemistry in the Royal 
Institution.” On Thursdays, April 26; May 3, to,17. Half-a-Guinea. 

Tue Rev. Canon Aincer, M.A., LL.D. Three Lectures on “‘ Chaucer.” 
On Thursdays, May 24, 31; June 7. Half-a-Guinea. 

Sran_ey Lane-Poote, Esq., M.A. (Oxon), Professor of Arabic at 
Trinity College, Dublin. Two Lectures on ‘‘ Egypt in the Middle Ages.” 
‘On Saturdays, April 28 ; May 5. Half-a-Guinea. 

Atrrep Hirer, M.D., B.A. Two Lectures on South Africa; Past 
aud Future.” On Saturdays, May 12, 19. Half-a-Guinea. 

Str Freverick Bripce, Mus. Doc., Organist of Westminster Abbey, and 
Gresham Professor of Music. Three ctures on “‘The Growth of 
Chamber Music, from Allegri’s Symphonia (1580-1652) to Haydn's First 
‘feast "(with Musical Illustrations). On Saturdays, May 26 ; June 2, 9. 

alf-a-Guinea, 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Tickets issued daily at the 
Institution, or sent by post on receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 


The Friday Evening Meetings will be resumed on April 27, at 9 p.m., 
when the Ricut Hon. Lorp Ketvrn will give a Discourse on “ Nineteenth 
Century Clouds over the Dynamical Theory of Heat and Light.” Succeed- 
ing Discourses will probably be given by Prof. T. E. Tuorre, Sipney Leg, 
Esq., Prof. J. A. Ewinc, Francis Fox, Esq., Sir Henry Roscog, and 
other Gentlemen, To these Meetings Members and their Friends only are 
admitted. 

Persons desirous of becoming Members are requested to apply tu the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL, 
(CLOSE TO OXFORD CIRCUS), LONDON, W. 


The SUMMER SESSION, 1900, will commence on Tuesday, May 1. 

Full opportunities for study are offered to Students preparing for any of 
the Examinations in Medicine and Surgery in the United Kingdom. 

Classes will be held in the following subjects :—Midwifery, Pathology, 
Pathological Histology, Bacteriology, Forensic Medicine and Public 
Health, Anatomy, Practical Physiology and Histology, Chemistry and 
Practical Chemistry, Materia Medica, Therapeutics, Psychological Medi- 
cine with Clinical Demonstrations, Practical Pharmacy, 

Students entering in May are eligible to compete for the Entrance 
Scholarships (value £100 and £60) awarded at the commencement of the 
ensuing Winter Session. The Broderip Scholarships, Governors’ Prize, 
Hetley Prize, Lyell Medal, Leopold Hudson Prize, and Freeman Scholar- 
ship, are awarded annually, the Murray Scholarship (in connection with the 
University of Aberdeen) every third year. Eighteen resident appointments 
are open for competition annually, without fee. 

The composition fee, admitting to the whole curriculum, is 135 guineas ; 
if paid in three instalments, first instalment 60 guineas. 

‘or University of London Students requiring Preliminary Science In- 
struction, 150 guineas, or by instalments. For members of Universities 
recognised by the General Medical Council, and other Students who have 
completed their Anatomical and Physiological studie<, the fee for admission 
as General Students is 70 guineas, or by instalments, 75 guineas. Students 
from the Universities of Oxford and Cambridge entering in May are eligible 
to compete for the University Scholarship of £60 awarded at the commence- 
ment of the Winter Session. Fee for Dental Students, 54 guineas. 

New Laboratories and Class-rooms for Physiology, Chemistry, Biology, 
Pathology, Bacteriology, with all modern improvements as well as a new 
and larger Dissecting Room and Operative Surgery Room are now in 
regular use. 

The Residential College contains accommodaticn for Thirty Students. 

For Prospectus and further Particulars, apply to 

* W. PASTEUR, M.D., Dean. 


UNIVERSITY COLLEGE, LONDON. 
FACULTIES OF ARTS AND LAWS AND OF SCIENCE. 
DEANS: 

Professor W. P, Ker, M.A., LL.D. (Arts and Laws). 

Professor VAUGHAN Har.ey, M.D. (Science). 
The Third Term begins Tuesday, April 24th. 
For prospectus, &c., apply to 
J. M. HORSBURGH, M.A., Secretary. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 


PADDINGTON, W. 

The SUMMER SESSION will BEGIN on May rst. 

The Hospital is in close proximity to Paddington Station, Great Western 
Railway, to the terminus of the Great Central Railway, and to several 
stations of the Metropolitan and District Railways. The School provides 
complete preparation for the Higher Examinations and Degrees of the 
Universities. The Hospital affords great facilities for al! branches of 
clinical study. The numerousclinical appointments in the Hospital are free 
to all students, and the resident medical appointments are awarded by 
competitive examination. 

The NEW OUT-PATIENTS’ DEPARTMENT in the Clarence 
Memorial Wing, with its extensive accommodation and modern equipment, 
possesses exceptional advantages for clinical work. 

ENTRANCE SCHOLARSHIPS IN NATURAL SCIENCE.—One 
of £144, twoof £78 15s., one of £52 10s., two of £57 1S. (for students 
from Oxford and Canbridge) will be ded by ion in 
September. 

SPECIAL TUITION is provided for the various Examinations of the 
Universities of Oxford, Cambridge, and London, for the Fellowship of the 
Royal College of Surgeons, and for all the Final Examinations, without 
additional fees. 

IMPROVED LABORATORIES.—The Physiological Laboratories 
have been further extended, and a Special Physiological Lecture Room for 
advanced practical classes has been added. New Pathological and Bacte- 
riological Laboratories have also recently been provided, and the Chemical 
Laboratory enlarged. . 

PRELIMINARY SCIENTIFIC COURSE.—Special Classes, in- 
cluding Lectures and Laboratory Work, are held throughout the year. The 
prospectus, containing particulars of fees, &c., may be had on application to 


the Secretary. 
ete! H. A. CALEY, M.D., Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £410 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 

The Hospital contains accommodation for 644 beds, and arrangements are 
being made as rapidly as possible to place the entire number at the service 
of the sick poor, by reopening the Wards that have been closed for want of 
funds for the last fifteen years. : 

The Appointments tenable by Students have recently been increased by 
more than 150 a year, chiefly by the addition of Clerkships and Dresserships 
in the departments of Ophthalmology, Gynacology, and Otology. 

To augment the teaching of special subjects, Registrars and Tutors have 
been appointed in the Ophthalmic and Obstetric Departments. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 
mW - oon School provides the full Curriculum required for the L.D.S. 

ngiand. 

he Clubs’ Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the College, &c., 
apply personally, or by letter to the Dean, Guy's Hospital, ndon 
Bridge, S.E. 


GLASGOW ROYAL INFIRMARY. 


The SUMMER SESSION opens on APRIL 24, 1900. The number 
of beds, including the Ophthalmic Department, is 6t2. ri 

Special Wards and Beds are set apart for the treatment of the Diseases of 
Women, of the Throat and Nose and of the Ear; and there isa specially 
well-equipped department for the treatment of Diseases and Injury of the 
Eye. Women Students are admitted to the Clinical Teaching and Practice 
of the Infirmary ; Medical and Surgical Wards being set apart for their 
exclusive use. 

House AppointTMENTS.—Five House Physicians and Seven House 
Surgeons are elected every six months, and an Assistant to the Gyne- 
cologist, wno boards but is non-resident, is elected at the same time. 
Women are eligible for this appointment. 

Dressers, Clinical Clerks, and Assistants to the Pathologist are selected 
from the Students. 

Bursaries.—The David Foulis Scholarship and the John Reid Prize, 
value £25 each, are open to Students of the Royal Infirmary. 

‘ees, which include Hospital Practice and the Clinical Lectures—for 
one year, £10 ros; six months, £6 6s.; Three Months, £4 4s. The total 
fee is £21. Vaccination, 411s. Pathology, £4 4s. Bacteriology, £2 2s. 

For further information apply to 


M. THOMAS, M.D., Superintendent. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
(UNDER THE AUsPICES OF HER MAJESTY’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE ITIOSPITALS OF THE SEAMEN’S 
IlosriTAL SOcIETY. 


The next SESSION commences on TUESDAY, MAY 1, 1900. 

For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micue Esq., Seamen's Hospital, Greenwich, 5.E.: or to Dr. Rees, 
the Medical Tutor, at the School. 
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BARGAINS IN SCIENTIFIC BOOKS. 


CAMPBELL (D. H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. Fully Illustrated. Medium 8vo. (Pub. 14s. net.) 4s, 

‘Dr. Campbell's book is clearly written, well illustrated, is provided 
with an accurate bibliography and a copious index, so that it will take its 
place at once as a standard classic, and will, we think, retain that position 
for no inconsiderable period.” —Gardener's Chronicle. 

BATESON (W.), MATERIAL FOR THE 
STUDY OF VARIATION, treated with especial regard to Discon- 
tinuity in the Origin of Species. By WILLIAM BATESON, M.A., 
ey St. John’s College, Cambridge. 8vo, Cloth. (Pub. ars. 
net. Ss. 

‘* The whole work must be carefully read by every serious student ; and 
there can be no question of its great and permanent value as a contribution 
to our knowledge of a particular class of variations, and as a stimulus to 
a work in a department of knowledge which is too much neglected.” — 

‘ature. 

HEADLEY (F. W.), THE STRUCTURE 
AND LIFE OF BIRDS. By F. W. HEADLEY, M.A., F.Z.S., 
Assistant Master in Haileybury College. With 78 Illustrations. 
Crown 8vo, Cloth. (Pub. 7s. 6d.) 1s. 6d. 

“* We know of no book, at any rate, no modern book, which covers pre- 
cisely the ground of Mr. Headley’s Manual; it strengthens decidedly a 
weak point in Ornithological literature, and this fact, coupled with the ex- 
cellence of the illustrations, should ensure for it a wide circulation.” —/é7s. 


COUES (Prof. ELLIOTT), HANDBOOK 


OF FIELD AND GENERAL ORNITHOLOGY, a Manual of the 
Structure and Classification of Birds, with Instructions for Collecting 
and Preserving Specimens. Illustrated. Demy 8vo, Cloth. (Pub. 
tos.) 2s. 6d. 
The volume consists of two distinct parts :—Part I.—Field Ornithology 
contains the necessary Instructions for the Observation and Collection of 
Birds in the field, and for the Preparation and Preservation of Specimens 
for scientific study in the Cabinet. Part I1.—General Ornithology is a 
technical Treatise of the Classification, the Zoological Characters, and the 
Anatomical Structare. Cuaprers.—Implements for Collecting and their 
Use—Dogs—Suggestions and Directions for Field-work—Hygiene of 
Fixtures—How to make a Bird-skin—Collection of Nests and aa ma 
of a Collection— Definition of Birds—Principles and Practice of Classifica- 
tion—Definitions and Descriptions of the Exterior Parts of Birds—An 
Introduction to the Anatomy of Birds. 
Inland Postage 3d. extra on one, or 6d. on four. | 
H. J. GLAISHER, New and Remainder Bookseller, 57 Wigmore Street, 
London, W. 
Catalogues Post Free on application. 


JAS. SWIFT & SON, 


MANUFACTURING OPTICIANS. 
SoLELY APPOINTED TO THE A.M. Dept. 
War OFFICE, FOR THE SUPPLY 
oF MICROSCOPES. 


Patent form of Mic’ pe, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 


in Case, from 
£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary’s, St. Bartholomew’s, Guy's, 
Middlesex, London, and St. Thomas’s. 


Seven Gold Medals awarded for excel- 
lence of manfacture. 


Catalogue on Application. 
81 TOTTENHAM COURT ROAD, wW. 


LETCHER & SONS (formerly Letcher Bros. ), 
SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 
BLOWPIPE CABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


PRICE LIST, POST FREE, ON APPLICATION. 


For Photography, Unsurpassed Jor fine definition. 


Coxe [ENses 


TAYLOR, TAYLOR, & HOBSON, 


Stoughton Street Works, Leicester ; 
and 18 Berners Street, London, W. 


ECLIPSE SUN. 


COOK'S SELECT CONDUCTED TOURS 


NAVALMORAL ALGIERS, 


By short Sea Route vid 
DovER and CALAIs, including 


PARIS, BORDEAUX, PARIS, MARSEILLES, 
ALGIERS, BLIDAH, 


BIARRITZ, MADRID, &0. GF’ CHIFFA do. 
Inclusive Fare, £80. _ Inclusive Fare, 29 Guineas. 


LEAVING LONDON, MONDAY, MAY 2ist. 


Including First Class Rail and Steamer Tickets for the Round ; 

First-class Hotel Accommodation; Omnibuses to and from 

Hotels while with the Conductors ; Carriage Excursions ; Fees 

to Hotel and Railway Servants and Admission Fees at 
all places of interest visited with the Conductors. 


PROGRAMMES FREE ON APPLICATION. 
INDEPENDENT TICKETS BY ALL ROUTES. 


THOS. COOK & SON, 


LUDGATE CIRCUS, LONDON, 
AND BRANCH OFFICES. 


C.E. MULLER CO., 


SCIENTIFIC GLASS BLOWERS, 
AND MANUFACTURERS OF 
CHEMICAL & PHYSICAL APPARATUS, 
say Tubes, Argon and Helium Spectrum Tubes» 
pecial 7 for Research, Chemical 
hermometers, &c., &c. 


NEW 
GEISSLER 
TUBES. 


The Flowers a 
pearing in their 
Natural Colours 
under the 

Kathode Rays. 
PRICE £1:1:0 
AN ASSORTMENT KEPT IN STOCK. 


PRICE LISTS OF CHEMICAL 
APPARATUS ON APPLICATION. 
List of BALANCES also Post Free. 
148 HIGH HOLBORN. 

LONDON, W.C. 


Including 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

The Hospital is the largest in the kingdom; nearly 800 beds are in 
constant use, and no beds are closed. Being the only General Hospital for 
East London—i.e. for a million and a half people—the practice is immense. 
In-patients last year, 11,622; Out-patients, 178,838; Accidents, 17,370; 
Major Operations, 2320. 

APpPOINTMENTS.—Owing to the enormous number of patients, more 
Appointments are open to Students than at any other Hospital. Sixty 

ualified Appointments are made annually, and more than 150 Dressers, 
Clinical Clerks, &c., appointed every three months. All are free to 
Students of the College. Holders of Resident Appointments have Free 
Board. 

SCHOLARSHIPS AND Prizes.—Twenty-seven Scholarships and Prizes 
are given annually. Students entering in May can compete for five 
Entrance Scholarships in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for examination in Chemistry, &c., in July. 

Games, Cvasses are held for the University of London and other higher 
Examinations. Special entries for Medical and Surgical Practice can be 
made. Qualified Practitioners will find excellent opportunities for studying 
the rarest diseases. 

A reduction of 15 Guineas is made to the Sons of Members of the Profession. 

ENLARGEMENT OF THE COLLEGE.—The new Laboratories and Class- 
rooms for Bacteriology, Public Health, Operative Surgery, Chemistry, 
Biology, &c., have now been added, with all modern improvements. 

The Clubs’ Union Athletic Ground is within easy reach of the Hospital. 

The Metropolitan and other Railwayshave Stations close to the Hospital 
and College. 

For Prospectus and information as to Residence, &c., apply personally, 


or by letter, to 
MUNRO SCOTT, Warden. 
Mile End, E. 


THE ZOOLOGICAL SOCIETY OF 
LONDON. 


Four [Zoological Lectures will be delivered in the Society's Meeting- 
room, at 3 Hanover Square, W., on Thursdays at 4.30 p.m. (after the 
—— Meetings), on April 19, May 17, pots 21, and July 19, as 
Ollows :— 


Subject. Lecturer. 


late. 
Thursday, April 19. The Animals of Australia. 
Mr. A. Smirn Woopwarp, F.Z.S. 
May 17. The Freshwater Fishes of Africa. 
Mr. G. A. BoucenGer, F.R.S., F.Z.S. 
99 June at. The Gigantic Sloths of Patagonia. 
rof. E. Ray LANKESTER, F.R.S., F.Z.S. 
a July 19. Whales. Mr. F. E. Bepparp, F.R.S., F.Z S. 
Tickets for these Lectures may be obtained at the Society's Office, price 
2s. 6d. each Lecture. Fellows of the Society can obtain Free Tickets for 
themselves and two friends on application. 


SCIENCE AND ART EXAMS. 


LONDON anp SOUTH KENSINGTON. 
Oral or Correspondence Preparation by SPECIALIST TUTORS. 


New and Perfected System of Correspondence Tuition. WORKSHEETS 
A SPECIALITY, saving Time and Trouble. 


ADDREss 


JOHN GIBSON, M.A., 2 CHANCERY LANE, 


” 


BLACKBURN MUNICIPAL 


TECHNICAL SCHOOL. ° 


Applications are invited for the ition of SECOND ASSISTANT 
LECTURER in the Physics and Electrical Engineering Department, for 
next Session. The duties include part of the Physics teaching in the 
Day School, and some evening work. Salary, £100 per annum. 

_ Applications should be sent in not later than April 28th, to the under- 
signed, from whom further particulars may be obtained. 
A. W. KING, Secretary. 


SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 

Well-equipped LABORATORIES, DAY AND EVENING. Personal 


or Class Tuition. 
**R.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


Partner Wanted in a Scientific Manufac- 
turing Business, with £1000 or upwards. Would suit Scientific Man 
or Son ; exceptional opening ; Capital wanted to carry out the Orders 
open, and—by enlarging Business—to avail of greatly increased trade 
waiting. Profits very large.—Address, ‘‘ Scientific,” care of NATURE 

ice. 


WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 
With Scales reading to ‘1 mm. £6 [9 
” 05 ” 7 0 
» 02,, 710 
‘OI 


” ” ” 8 5 
1 BELMONT STREET, CHALK FARM, N.W. 


CARL ZEISS, OPTICAL WORKS, JENA. 
ASTRONOMICAL DEPARTMENT. 


Binary Apochromatic Telescope Object-Glasses, free from Secondary 
Spectrum, for Visual purposes. Aperture from 1°17 to 1°20. 

Triple Photo-Visual Object-Glasses, Secondary Spectrum and 
Differences in Focus, for Observation and Photography. Aperture 1°10 to 


1°15. 

Apochromatic Aplanatic Object-Glasses, with reduced Secondary Spec- 
trum, for Astro-Photography. 

Achromatic Eye-Pieces, with ee Eye-Distance. 

Telescope Object-Glasses made of ordinary Silicate Glasses. 

Objectives, Prisms, Eye-Pieces, and all Astronomical Accessories. 

Complete Mounts for Telescopes in any desired form and size. 

Sjecial Astronomical Catalogue, in German, French or English, 
Sree on application. 
London Branch: 29 Margaret Street, Regent Street, W. 


C. BAKER, 


MICROSCOPE 
MANUFACTURER. 
CATALOGUE 1899-1900 


Post Free to readers of this 
Journal, Apply— 


244 HIGH HOLBORN, W.C. 


EVERETT & CO., 


Mechanical Engineers and Electricians, 
22 CHARTERHOUSE SQUARE, E.C. 
MAKERS OF HIGH-GRADE 


PHYSICAL & ELECTRICAL APPARATUS. 


Apparatus designed and made for Laboratories 
and Research Work. 
Aut Kinps oF ExpeRIMENTAL Work. 
4 Our List is now ready, and may be had post 
Sree on application. 


See ‘‘ Notes” in Natur, March 15.1900. 


P 


Galvo. Lam 


and Scale, 


New Design 


GEISSLER TUBES IN BEAUTIFUL DESIGNS. 
TUBES containing specimens of Fluorescent and Phosphorescent 
Minerals, Salts, Rubies, &c. 

ILLUSTRATED TUBE contains Vanes which Fluoresce in three 
brilliant colours, and revolve by means of Cathode Rays. 


CcCOoOSSOR, 67 FARRINGDON ROAD, E.C. 
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Second Volume. 


A SELECTION OF PHOTOGRAPHS OF STARS, 


STAR GLUSTERS, 


AND NEBULA, 


Together with Information concerning ie Methods employed in the ica of 


Celestial Photography (Illustrated by 72 


Photographs reproduced in Collotype), 


By ISAAC ROBERTS, D.Sc., F.R.S. 


Now Ready. Royal Quarto. 


Price 30s., post free. 


LONDON: LEDGE OF FICE,326 HIGH HOLBORN,W .C. 


THE G®OGRAPHICAL JOURNAL. 
Price 2s. CONTENTS.—APRIL. 

Af Pathymetricel Survey «f the Freshwater pom, of Scotland. By Sir 
John Murray, K.C.B., avd Fred P. Pullar, Esq.. AGS. 

A Fragment of the Geography of tngland—south- Sweet Sussex. By Hugh 
Robert Mill, D.Sc., LL.D. 

New Light on some Medizval Maps. By C. Raymond Beazley, M.A. 

Moore's Expedition of Tanganyika. 

™ Ruined Cities of Central America—Revicw. By Culonel G. E. 

urch, 

Narrative of a Journey to the Lakes Rakas-Tal and Manasarowar. in 
Western Tibet. By l.ieur.-General Sir Richard Strachey, R.E., G.C.S.1. 

The Date Live in the Pacific. 

‘The Monthly Record. 

Obituary : Admiral Somerset ; Dr. Friedrich Jagor. 

Correspondence: Fish in Frozen Rivers and Lakes. By Surgeon-Major 

Meetings of the Royal Geographical Society, Session 1899-1900. 

Geographical Lite: ature of the Month 

Numerous Maps and Illustrations. 


EDWARD STANFORD. 26-27 Cockspur Street, Charing Cross, S.W. 


NOW READY. 


Tenth Edition, Illustrated with numerous Plates and Diagrams. 
Pp. 502. Cr. 8vo. Cloth, 6s. net. 


INSTRUCTION IN PHOTOGRAPHY. 


BY 
Sir W. de W. ABNEY, K.C.B., D.C.L., F.R.S. 


Revised and greatly enlarged, bringing the book up to date, 
and including additional chapters on Photo-block Work, Three- 
colour Work, Hand Camera and Film Photography, Paper 
Processes, New Developers, &c., &c. 


London: SAMpsON Low, MARSTON & Company, Limited, 
St. Dunstan’s House, Fetter Lane, Fleet Street, E.C. 


Now Ready. 8vo. Price 4s. net. 


INORGANIC EVOLUTION 


AS STUDIED BY 


SPECTRUM ANALYSIS. 
SIR NORMAN LOCKYER, K.C.B, F.R.S. 


MACMILLAN AND CO., LTD., LONDON. 


On the OCCURRENCE of CYANOGEN 
COMPOUNDS in COAL-GAS, and of the SPECTRUM of CYAN- 
OGEN in that «f the Oxy-Coal-Gas Flame. 


By W. N. HARTLEY, F.R.S., 
Royal College of Science, Dublin. 


NATURE PRINTING IN COLOURS. 
LEPIDOPTERA. 


The Colours, Tints, and Shades of the Wings are true to Nature and as 

rfect as if Photographed in Colours (were this possible). They are done 
»y_@ secret process, and scarcely distinguishable from the real insect. 
1 Specimen, 1s. 6d. ; doz., 8s.; 1 doz. r5s.; remittance with order.— 
BERNARD PirFaRD, Hemel Hempstead, Herts. 


Sale by Auction. 


MONDAY, APRIL 23. 
THE REMAINING soas0e OF THE “SAMUEL STEVENS” 
COLLECTION 


MR. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on Monday, 
April 23, the remaining portion of the well. known Collection of ow 
Lepidoptera formed by the late Samugt Srevens, Esq., F.E.S., 
F.L.S., comprising the Micro-Lepidoptera, the Tz Series. 
of Macros and the Duplicates, together with the Cabinets, Books, &c., 
appertaining to the Collection. 


VA ER. On View Saturday prior, from till 4, and Moning of Sale. Catalogues 
on ication t tree. 
WILLIAMS & NORGATE, 14 Henrietta Street, W.C. psi — 
TT ADDRESS, 


PHOTOGRAPHIC 
APPARATUS 


CF BEST WORKMANSHIP 
FOR ALL PURPOSES. 


POST FREE. 


PERKEN,SON & CO.,L10. 


99, HATTON GARDEN, 
HOLBORN CIRCUS, E.C. 


LONDON. 
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A. AND BLACK'S LIST. 


A TREATISE ON ZOOLOGY. 
By E. RAY LANKESTER, M.A., LL.D., F.R.S., Hon. 
Fellow of Exeter College, Oxford; Director of the 
Natural History Departments of the British Museum ; 
Fullerian Professor of Physiology and Comparative 
Anatomy in the Royal Institution of London. Profusely 
Illustrated. To be completed in Ten Parts. NOW 
READY. Part III. THE ECHINODERMA. By F. 
A. BATHER, M.A., assisted by J. W. GREGORY, 
D.Sc., and E. S. GOODRICH, M.A. Demy 8vo, paper 
covers, price 12s. 6d net; cloth, price 15s. net. 

“It is marked by three characteristics, which indeed may be regarded 
as now indispensable to any scientific work of value—perfect lucidity in 
the iliustrations, which are numerous, and, of course, specialy drawn by, 
or under the direction of, the author ; a careful exposition of the historical 


development of life-forms ; and complete biographies on each branch of the 
subject."—Literature. 


NOW READY. Demy 8vo, cloth, price 12s. 6d. net. 


ANIMAL KINGDOM. A Theory of the Evolution 
of Secondary Sexual Characters. By J. T. CUNNING- 
HAM, M.A. Containing 32 Illustrations. 

“*Mr, Cunningham has elaborated a theory of evolution in answer to 
the problem: What are the causes which have produced the three kinds of 
structural difference in animals? He supports his theory by facts and 
illustrations drawn mainly from the works of others. A book of distinct 
scientific importance. The present volume is well printed and profusely 
illustrated with carefully executed figures.”"—7he Outlook. 


NOW READY. Crown 8vo, cloth, price 3s. 6d. 


INTRODUCTION TO STRUC- 
TURAL BOTANY. Part II. Flowerless Plants. 
Third Edition. By D. H. SCOTT, M.A., Ph.D., 
F.R.S., Honorary Keeper of the Jodrell Laboratory, 
Royal Gardens, Kew. 


“It stands out from the ever-increasing crowd of guides, text-books, and 
manuals, in virtue not only of originality of design, but also of the fact that 


the subjects treated have been specially investigated for the purpose of the , 


book, so that we have not the mere compilation of a book-man, but an 
account based on the results of the author's own observation.”—NVatural 
Science. 


NOW READY. Post 8vo, cloth, price 12s. 6d. 


ALGEBRA, An Elementary Text-book for 
the Higher Classes of Secondary Schools and Colleges. 
Part II. Second Edition. By Prof. GEORGE 
CHRYSTAL, M.A., LL.D. 


“The merits of the work are so well known that it is unnecessary to do 
more than announce the publication of the new edition.” —Nature. 


NOW READY. Demy 8vo, cloth, price 7s. 6d. net. 


‘THE GRAMMAR OF SCIENCE. 


By KARL PEARSON, M.A., F.R.S., Professor of 
Applied Mathematics and Mechanics in University College, 
London. Second Edition, thoroughly Revised and much 
Enlarged. Contains Two entirely New Chapters on 
Natural Selection and Heredity, embracing a Popular 
Account of Prof. Pearson’s own more recent work in this 
direction. Containing 33 Illustrations in the Text. 


‘It is still a grammar in that it deals with the foundations of science ; 
but a far more ambitious title might have been given to so comprehensive a 
work.” Bookman. 


NOW READY. Demy 8vo, cloth, price ros. 6d. 


TEMPERATE CHILE: Pxocressive 
Spain. By W. ANDERSON SMITH, formerly Special 
Commissioner to the Chilian Government to Report on 
their Rivers. 

** The book is both charming and valuable.”—Nature. 


A. AND C. BLACK, SOHO SQUARE, LONDON. 


ROSS, Ltd., 
Manufacturers of Celebrated 
ROSS’ PORTRAIT AND VIEW LENSES 
ROSS-ZEISS’ ANASTIGMATIC LENSES 
ROSS-GOERZ’ DOUBLE ANASTIGMATS 
ROSS’ NEW HAND-CAMERA LENSES 
ROSS’ FIELD AND STUDIO CAMERAS 

ROSS’ SPECIAL HAND CAMERAS 
ROSS’ NEW ENLARGING LANTERNS 
ROSS’ PATENT SCIENCE LANTERNS 
ROSS’ NEW ECLIPSE MICROSCOPES 
ROSS’ IMPROVED TELESCOPES 
ROSS’ FIELD AND OPERA GLASSES 


ROSS’ NEW PRISMATIC BINOCULARS 
&e., &e., &e. 


ROSS, Ltd., 
(Estas. 1830.) 
MANUFACTURING OPTICIANS, 
111 NEW BOND ST., LONDON,W., 
AND 
3t COCKSPUR ST., CHARING 
CROSS, S.W. 


"IMPROVED D’ARSONVAL 


GALVANOMETERS. 


PRICES 
£10-0-0 for 

DEFLECTIVE, 
£4-10-0 

LIBERAL DISCOUNTS. B wunne 
WORK. 


Write for Price List and Particulars of Potentiometers: 
Galvanometers, Electrical Thermometers, Experi- 
menta! Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 
Laboratory cover, } LONDON, W. 
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GRIFFIN’S METALLURGICAL SERIES. 


Edited by Sir W. C. ROBERTS-AUSTEN. 
NOW READY. Illustrated, Cloth, Price 16s. 


SILVER, 
Part II. oF 
THE METALLURGY OF LEAD AND SILVER. 
BY, 
H. F. COLLINS, A.R.S.M. 
Complete in itself, and sold separately. 
CONTENTS :— 


Properties of Silver and its Principal Compounds.—Silver Ores.—The 
Patio Process.—The Kayo, Fondon, Kréhuke and Tina Processes.—The 
Pan Process.—Roast ‘Amalgamation. —Treatment of Tailings and Con- 
centrates.--Retorting, Melting, and Assaying.—Chloridising-Roasting. 
The Augustin, Claudet, and Ziervogel Processes.—The Hyposulphite 
Leaching Process.—Refining.—Matte Smelting in Blast Furnaces.— 
Pyritic Smelting —Matte Smelting in Reverberatories.—Silver-Copper 
Smelting and Refining.—INpDEx. 


Already Issued, uniform with above, Price 16s. 
PartI., LEAD. A Treatise on the Manufactu: : of Lead, and 
on Smelting, Desilverisation, Assay, and Analysis. 


NOW READY. With Frontispiece, Plans, and Illustrations, Price 6s. 
THE 


CYANIDE PROCESS OF GOLD EXTRACTION. 
A TEXT-BOOK FOR THE USE OF MINING STUDENTS, 
METALLURGISTS, AND CYANIDE OPERATORS. 

BY 
JAMES PARK, F.G.S., M.Inst.M.M., 


Late Director, Thames School of Mines, Aine Geological eiciate and 
Mining Geologist to the Government of New Zealand. 


First English Edition, thoroughly Revised and greatly Enlarged from the 
Third Edition (published in New Zealand). With additional details con- 
cerning the Siemens-Halske, and other recent Processes of Extraction. 


CHARLES GRIFFIN & Co., Lrp., 
EXeTER STREET, STRAND. 


E. LEYBOLD’S NACHFOLGER, 


SCIENTIFIC INSTRUMENT 
MAKERS, 
COLOGNE (GERMANY). 


LONDON: 


New Catalogue of Physical Apparatus, 
containing 3400 numbers and 1200 illustrations, 
sent on application. 


DUDDELL 
OSCILLOGRAPH. 


An Invaluable Instrument for 
Alternate Current Work. 
This Galvanometer has the shortest 
periodic time of any Instrument 


yet constructed, viz. 0°0001 Second, 


is perfectly dead-beat, and the self- 


induction is practically nil. 


WRITE FOR DESCRIPTIVE PAMPHLET. 
SOLE MAKERS— 


SCIENTIFIC INSTRUMENT CO. 


LIMITED, 


CAMBRIDGE. 


NEW MODEL 
PORTABLE 
EQUATORIAL 
MOUNTING 
For 3" or 33" 
TELESCOPES. E 


ation Axis, Quick 
Right Ascension. 


Latitude Adj 


EQUATORIAL MOUNTING with Divided Circles and Stend 
fitted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3’’ Telescope, £25. 


ILLUSTRATED CA TALOGUE GRATIS. 


J. H. STEWARD, 
OPTICIAN, 
406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 
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21st THOUSAND. 


ELIZABETH and her GERMAN 


GARDEN. Extra crown 8vo, 6s. 
11tH THOUSAND. 


THE SOLITARY SUMMER. 


By the same Author. Extra crown 8vo, 6s. 


MACMILLAN & CO.S 
BOOKS FOR THE SPRING. 


THE GARDEN. 


| THE COUNTRY-SIDE-—(continued.) 


| 


THE BOOK OF THE ROSE. 


By Rev. A. FOSTER-MELLIAR, M.A. Illustrated. 
Extra crown 8vo, 8s. 6d. net. 


GARDEN MAKING. Suggestions 


for the Utilisation of Home Grounds. By L. H. 
BAILEY. Globe 8vo, 4s. net. 


GARDEN FLOWERS AND 


PLANTS. A Primer for Amateurs. By J. WRIGHT, 
F.R.H.S. With 50 Illustrations. Pott 8vo, Is. 


A YEAR IN A LANCASHIRE 
— By HENRY A. BRIGHT. Crown 8vo, 
3s. 6d. 


THE ENGLISH FLOWER 


THE COUNTRY-SIDE. 


TALES OF THE BIRDS. By 


W. WARDE FOWLER, M.A. Illustrated. Crown 
8vo, 35. 6d. 


A YEAR WITH THE BIRDS. 


By W. WARDE FOWLER, M.A. With Illustrations 
. by BRYAN HOOK. Third Edition. Enlarged. 
Crown 8vo, 3s. 6d. 


SUMMER STUDIES OF BIRDS 


AND BOOKS. By W. WARVE FOWLER, M.A. 
Crown 8vo, 6s. 


CURIOSITIES OF NATURAL 


HISTORY. By FRANCIS T. BUCKLAND. Popular 
Edition, with a few Lilustrations. Each series separately, 
in small 8vo, price 2s. 6¢. as follows: FIRST SERIES 
—Rats, Serpents, Fishes, Frogs, Monkeys, &c. 

_SECOND SERIES—Fossils, Bears, Wolves, Cats, 
Eagles, Hedgehogs, Eels, Herrings, Whales. THIRD 
SERIES—Wild Ducks, Fishing, Lions, Tigers, Foxes, 
Porpoises. FOURTH SERIES—Giants, Mummies, 
Mermaids, Wonderful People, Salmon, &c. 


ROUND THE YEAR. A Series 
of Short Nature Studies. By Prof. L. C. MIALL, 
F.R.S. With Illustrations, chiefly by A. R. HAM- 
MOND, F.L.S. Crown 8vo, 55. 


MADAME HOW AND LADY) 


WHY ; or First Lessons in Earth-lore for Children. By | 


CHARLES KINGSLEY. Crown 8vo, 3s. 6d. 


| 


MACMILLAN AND CO., LIMITED, LONDON, 


AMONG ENGLISH HEDGE- 


ROWS. Written and _ Illustrated by CLIFTON 
JOIINSON. Extra Crown 8vo, gilt top, 8s. 6d. net. 


NATURAL HISTORY AND 
ANTIQUITIES OF SELBORNE. By GILBERT 
WHITE, with Notes by FRANK BUCKLAND, a 
Chapter on Antiquities by Lord SELBORNE, and new 
Letters. Illustrated. Crown 8vo, 6s. 


FORTY YEARS IN A MOOR- 
LAND PARISH. Reminiscences and Researches in 
Danby-in-Cleveland. By the late CANON ATKIN- 
SON, D.C.L. With Maps and Illustrations. Extra 
crown 8vo, 55, net. Illustrated Edition, 12s, net. 


HIGHWAYS & BYWAYS. 


NORMANDY. By PERCY 
DEARMER, M A. Illustrated by JOSEPH PEN- 
NELL. Extra crown 8vo, 6s. [ Just ready. 


DONEGAL, &.. By STEPHEN 
by HUGH THOMSON. Extra 


YORKSHIRE. By ARTHUR H. 
NORWAY. Illustrated by JOSEPH PENNELL and 
HUGH THOMSON. Extra crown 8vo, 6s. 


NORTH WALES. By A. G. 


BRADLEY. Illustrated by HUGH THOMSON and 
JOSEPH PENNELL. Extra crown 8vo, 6s. 


DEVON AND CORNWALL. 
By A. H. NORWAY. _ Illustrated by JOSEPH 
a and HUGH THOMSON. Extra crown 
vo, 6s. 


MR. HISSEY’S ROAD BOOKS. 


OVER FEN and WOLD. With 


Fourteen Full-page (and some smaller) Illustrations. 
Demy 8vo, 16s. 


ON SOUTHERN ENGLISH 


ROADS. With Illustrations. Demy 8vo, 16s. 


THROUGH TEN ENGLISH 


COUNTIES. With Illustrations. Demy 8vo, 16s. 


ACROSS ENGLAND in a DOG- 


CART: from London to St. David’s and Back. With 
Illustrations. Demy 8vo, 16s. 


AN OLD-FASHIONED 
JOURNEY IN ENGLAND AND WALES. Demy 
8vo, with Frontispiece, 12s. 


A HOLIDAY ON THE ROAD. 


An Artist’s Wanderings in Kent, Sussex, and Surrey. 
With Illustrations. Demy 8vo, 16s. 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 
MICRO-ORGANISMS AND FERMENTATION. 


By ALFRED JORGENSEN, 


Director of the Laboratory for the Physiology and Technology of Fermentation at Copenhagen. Translated by ALEX. ‘K. 
MILLER, Ph D., F.I.C., and A. E. LENNHOLM. Third Edition, completely Revised. With 83 Illustrations. 8vo. Ios. net. 


AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


By the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, Ph.D., Professor of Zoology at the University College of South Wales and Monmouthshire, 
in the University of Wales. With 156 Illustrations. Crown 8ve. 10s. 6d. 

LANCET.—*“ Will be. found serviceable to the upper classes of schools where natural history is taught, and to classes for 
elementary biology in medical schools.” 


A MANUAL OF ZOOLOGY. 
By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.Sc., F.R.S, 


With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 


ZOOLOGIST.—* The present publication may be considered a condensation of the previous work (‘A Text-Book of 
Zoology’). . . . Thus we have the essence of a really good book in a convenient form for teachers and students.” 

KNOWLEDGE.—** The text is accompanied by about three hundred beautiful illustrations. . . . The treatment is explicit 
throughout, and the book is sure to gain a wide popularity.” . 


ENLARGED AND REVISED EDITION NOW KEADY. 


LESSONS IN ELEMENTARY PHYSIOLOGY. 


BY THOMAS H. HUXLEY, LL.D., F.RS. 
Enlarged and Revised Edition. Globe 8vo. 4s. 6d. 


TEXT-BOOK OF PAL/AEONTOLOGY,. 


By KARL A. VON ZITTEL, 
Professor of Geology and Palzontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Palzeontology in the Museum of Comparative Zoology at Harvard. With 1476 Woodcuts. Medium 8vo. 255. net. 
*,” This English Edition is revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 
SPEAKER.—“ A most valuable addition to the scientific literature of the world, and the publication of the second volume, 
dealing with the Vertebrata, will be awaited with the keenest interest on all sides.” 


THE PRINCIPLES OF MECHANICS PRESENTED IN A NEW FORM. 
By HEINRICH HERTZ, late Professor of Physics in the University of Bonn. With an Introduction by H. VON 
HELMHOLTZ, Authorised English Translation by D. E. JONES, B.Sc., District Inspector under the Department of 
Science and Art, &c., and J. T. WALLEY, M.A. 8vo. tos. net. 

ENGINEER.—“ A very remarkable book. . . . A book which it is impossible to pass over in silence, fraught as it is with 
infinite possibilities of the future. It represents the latest work of one of the finest intellects of the century.’ 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Wa ker, D.Sc., 


Ph.D., Professor of Chemistry in University College, Dundee. 8vo. 10s. net. 
LANCET,.—*‘ The book is written in such a lucid way as to render its perusal free from that irksomeness which is so often 
the student’s experience when confronted with theoretical considerations. The book should serve as an admirable introduction to 


more advanced works.” 
OW COMPLETES IN THREE VOLS. 


DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Ineus Patcrave, 


Medium 8vo. 21s. net each. 

ECONOMIC ¥OURNAL.—“ The list of contributors is a brilliant one. They have played their parts well, and the editor 
has managed them with great ability. . . . If its success is at all commensurate with its deserts, the publishers may congratulate 
themselves upon a very valuable venture. No working economist can afford to be without this dictionary. Mr. Palgrave’s 
dictionary emerges successfully from the severe test of comparison with its French and German predecessors.” 


A DIVIDEND TO LABOUR. A Study of Employers’ Welfare Institutions. By 


NICHOLAS P. GILMAN. Crown 8vo. 7s. 6d. 


MAN AND HIS ANCESTOR. A Study in Evolution. By Cartes Morris. 


Globe 8vo. 55. 


THE FARMSTEAD. The Making of the Rural Home and the Lay-out of the 


Farm. By Prof. I. P,. ROBERTS. Illustrated. Globe 8vo. 4s. 6d. net. [Zhe Rural Science Series. 
MACMILLAN AND CO., LiMmITED., LONDON. 
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WATKINS & DONCASTER, 1. TAMBLYN-WATTS, 
— SCIENTIFIC APPARATUS MAKER. 


AND MANUFACTURERS OF 


Cc ABIN ETS AND APPAR ATU Ss Catalogue of Electrical Apparatus and Materials, 6d. Post free. 


Catalogue of Balances and Weights, Apparatus for th 
FOR oF of Mechanics, =, 6d. Post free. 


GOLDIELANDS, SETTLE, YORKS. 
oe Call or send for detailed Catalogue (66 pp.), Post free on G A S 0 G 
application. 

N.B.—For Excellence and Superiority of Cabinets and L S BL WIN 2 
patrons, Museums, Colleges, &c. All kinds of Experimental Glass 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. Men, Laboratories, &c. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural | |yyeNTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 

3 6 STRAND ’ LOND oO N, w.c. 67 Farringdon Road, E.C.  resistanceofthe dark space. 
(Five Doors from Charing Cross.) } 


SPECIAL SHOW-ROOM FOR CABINETS. 
Apparatus, references are permitt to distinguished 
OF I Blowing carried out for Scientific 
MINERALS, ROCKS & FOSSILS. SECOND-HAND MICROSCOPES 


COLLECTIONS FOR STUDENTS. By BECK, ZEISS, :LEITZ, &c. 
‘Carefully labelled and arranged in Boxes with Card Trays. A peer Selection of Eecentnn Seven and Fittings for all kinds of 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. | Microscopes. 
Rocks and Fossils at similar prices. Send for New List. . 
300 Minerals in Cabinet, £4 45. ; 400 do., £5 12s. 6d. 
hing Catalogues Post Free. CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C. 
THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. TO SCIENCE LECTURERS. 
% HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 
us E FF THE MOST PERFECT. 
; PHG N IX FI R O ICE, No Suurtter, therefore no Flickering. Superb Mechanism. 
i 9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W, The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od. 
+ EsTABLISHED 1782. See Mr. Hucues’' PATENT COMBINATION OPTICAL LANTERN’ 
LIBERAL LOSS SETTLEMENTS. Highest Award. to 5. Grat- 
FRANCIS B. MACDONALD, Secretary. Condensers. -wick Lamp, 
r -- LOSSES PAID OVER £232,000,000. Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
3 . ot Outfits in the World. Grandly Ill d Catalogue, over 180 choice En- 
&c., 6d.; Post . WwW. C. 
EST SHED 1 “B ay 82 Road, Kingsland. ons 
BIRKBECK BANK epwarp JAMRACH 
30 Southampton Buildings, Chancery Lane, London. (Late CHARLES JAM RACH), 
INVESTED FUNDS 
180 ST. GEORGE STREET EAST. 
The BIRKBECK ALMANACK, with full particulars, post free. Implements of Savage Warfare, Idols, Sacred Masks, P 
ols, 
FRANCIS RAVENSCROFT, Manager. Netsukis' China, Shells, 


TRADE 66 TELEGRAPHIC 

PHOTOGRAPHIC 
APPARATUS 


CF BEST WORKMANSHIP 
FOR ALL PURPOSES. 


Catalogue POST FREE. 


PERKEN, SON & CO., circus’ ec. LONDON. 
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MOORE’S HYDROSTATIC BALANCE 


FOR ILLUSTRATING THE ‘‘ PRINCIPLE OF 
ARCHIMEDES” AND SPECIFIC GRAVITY. 


A is a delicate spring balance accurately graduated to 
, read Grams, and is capable of being lowered or raised 
A by the string shown. 
B is one of the set of cubes of various metals supplied 
with the apparatus. 
C is a glass vessel with fixed mark etched in glass, up 
to which water, or other liquid, is placed. The 
vessel is provided with draw-off cock. 


a Sole Makers of this Apparatus— 
B 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY, E.C. 


c Manufacturers and Importers of Chemical and Scientific 
{ 4 Apparatus and Pure Chemicals. 
WEIGHTS a Speciality, 500 Milligrams to 


1 Milligram, rs. 6a. per doz. 


K@ SEND FOR COMPLETE ILLUSTRATED 
CATALOGUE. 


CARL ZEISS, 


MANUFACTURER OF 
MICROSCOPES ; TELESCOPES (ASTRUNOMICAL 
and TERRESTRIAL); PRISM FIELD GLASSES ; 
TELEMETERS ; PHOTOGRAPHIC OBJECTIVES ; 
and OPTICAL MEASURING INSTRUMENTS, 
including COMPARATORS, REFRACTOMETERS, 

BUTTER-REFRACTOMETERS, SPECTRO- 
METERS, 
LONDON BRANCH: 
29 MARCARET ST., CAVENDISH SQUARE, W. 
Telegrams :—DIACTINIC, London. 
CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


@Goeds Entranee: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
mnasteened, Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


SOLAR AND STELLAR 


SPECTROSCOPES. 


Evershed’s Solar Spectroscopes (specially 
Designed by J. Eversuep, F.R.A.S., for the Observation of Solar 
Protuberances.) 

Disc Prisms, for Use in Front of a Telescope 
Object-Glass for Stellar Spectroscopy and Eclipse Work. 

And all other requirements for Celestial Spectroscopy. 


FOR THE ECLIPSE. Film reproductions of 
Row anp’s Gratings adapted to Hand Telescopes or Binoculars of 
~ kind, for Observation of the Sun at the Flash Point. The 

Ey from A to H is more than 20°. The Grating is on a Prism, 
which is Mounted in a Cap with Eyehole, which can be put on or 
taken off in an instant. 

PRICE from 35s. 


Apparctus for estunation of sulphur in spent oxide. 


ADAM HILGER, 204 Stanhope St., London, N.W. 


X- RAY & ATHERIC TELEGRAPHY APPARATUS 


in NATURE 


See “ Notes” 


OF 
Sept. 14, 1899. 


Or THE HIGHEST QUALITY anp FINISH on ty, 


As supplied by us to H.M. Government and the leading 
Hospitals and X-Ray Workers throughout the World. 


We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 


Cart or Write For our New ILiustratep List, wiTH 
TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO woRK. PosT FREE TO READERS oF “‘ NaTuRE.” 


HARRY W. COX, Ltd, 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 


HARVEY 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIRN) 
HAVE FOR DISPOSAL A NUMBER OF 


& PEAK 


NICOL PRISMS AND: TOURMALINES of various Sizes. 
PROJECTION POLARISCOPES Of various Sizes in Stock, with large Nicol Prisms :— 


STUDENTS’ SPECTROMETERS.—P. 0. Bridge Sets, 


for Schools.—Induction Coils.—Wimshurst Machines, — 


X-Ray Apparatus.—Optical Banks, &c., &c. 
4. & P. are the actual Manufacturers of the above. 


56 CHARING CROSS ROAD, 


LONDON, W.C. 
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L. CASELLA, — ISENTHAL, POTZLER & 60., 


Scientific Instrument Maker, | 85 MORTIMER STREET, LONDON, W. 


En gineer Telegrams: Hystsassis.” Telephone : 2099, GERRARD. 
CENTRAL DEPOT for RADIOGRAPHERS. 


THEODOLITES. 
LEVELS. 
SEXTANTS. 
HORIZONS. | @ 
COMPASSES. 
TELEMETERS. 
TIDE GAUGES. 
STEAM AND PRESSURE 
GAUGES. 
ANEROIDS. 
&e., &e. 


PARTICULARS AND PRICES MAY BE —- 
HAD ON APPLICATION. TERRUPTER. 
siciate 3000- 50,000 Interruptions per Second. 
WRITE FOR DESCRIPTIVE PAMPHLETS AND CATALOGUES Write for Lists, or better inspect our 
OF SURVEYING INSTRUMENTS, &c. Installations. 


HIGHEST REFERENCES. 
147 Holborn Bars, | eEvERYTHING NOVEL & ORIGINAL. 


LONDON, E.C. 


Telegraphic Add ESCUTCHEON, LONDON 
elegraphic ress :—‘‘ 
or Telephone :—No. 1054, HOLBORN. Messrs. JAMES WHITE, Cambridge Street, Glasgow. 


“NIVOC” SPECIALITIES. 
WORKS—BIRMINGHAM. 


THESE INSTRUMENTS ARE SPECIALLY 
SUITED FOR WORKING TOGETHER. 


KEMPE’S CHARGING & DISCHARGING KEY, ‘‘NIVOC” MOVING STANDARD CONDENSER, Mi 
Improved Form with rubbing contacts, highly BALLISTIC, very * Farad, £2 12s. 
insulated, 23 15s. Highest quality and finish. Farad Condenser, £2 10s. STANDARD CLARK CELL, 25s. net. 

J. GEORGE, 33-37 HATTON WALL, LONDON. 
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An Invaluable Instrument for 


Alternate Current Work. 
LL This Galvanometer has the shortest 
periodic time of any Instrument 
yet constructed, viz. o'ooo: Second, 


is perfectly dead-beat and the self- 
induction is practically nil. 


() SO LLO A p SCIENTIFIC INSTRUMENT C0. 


LIMITED, 


CAMBRIDGE. 


G PVE Co., 


“GRANTA” WORKS, MILL LANE, CAMBRIDGE. 
MAKERS OF PHYSICAL, PHYSIOLOGICAL, AND OTHER SCIENTIFIC INSTRUMENTS. 


Sole Makers of Leake’s Patent 
Flat-eutting Rocking Microtome. 
Unsurpassed for ordinary work, 
unequalled for Botanical work. Improved Reflecting Galvanometers, 

Price, as illustrated, in Case, £3. 
60 LEAKE’S PATENT MICRoTOME, School Galvanometers from 10s. 6d. 


CAMBRIDGE PATTERN Rocking 
Microtome, in Case, £3 5s. 
Resistance Boxes from £3. 


PYE'S anaueres Pattern Boyle’s Law Apparatus £1 6 0) As shown at the recent Educational Exhibition at South 
- Constant V Volume At Air Thermometer O16 05 Kensington with the Cambridge University Exhibits. 
PRICE Lists AND PAMPHLETS ON APPLICATION. (ILLUSTRATED CATALOGUE IN PREPARATION.) 


NEW SCIENCE LANTERN. | ——== 


OBSERVATIONS AND - 
portaBLe (|  SGIENTIFIC INVESTIGATIONS 


Makers: 


REYNOLDS & BRANSON, 


Ltd. 


| Can be performed easily 


and quickly, and impor- 


tant facts and deductions 


| neatly and legibly re- 
corded, with the aid of a 
Writing Machine. The 
one that will enable the 


Scientist to obtain the 


THE 
| best results, and give Y O S I 


| him the greatest satisfac- | 


tion, is undoubtedly that TYPE- 


The Salonen Sclenee ‘Lantern has been devised for the projection of Marvel of Mechanical 
experiments. In the short box in front of the lantern is a hinged mirror | Skill 
so placed that by the movement of a stud it may be introduced and placed 4 
at an angle of 45 degrees with the parallel beam. The beam is thus sent | © 


upwards through a een a lens, on which a slide or horizontal 


piece of apparatus can be placed. Above this is the objective mounted on®| | 
a brass pillar, and above — objective a prism or mirror (if the screen is _ For full particulars of this wonderful Instrument, send 
elevated above the lantern plain prisms are required for each beam), silvered for Illustrated ‘“‘E” Catalogue to 


on the outside so that there is no double reflection. The mirror can be 


adjusted to any angle, and is intended to send the image in an approxi- | The YOST TYPEWRITER Co., Ltd., 


mately horizontal direction to the screen. Slides can also be directly | |} 


ed h al w: 
made fcld so that the can be into a HOLBORN 
ts 
x 18h X Prite Gompi Traveling Bex, 60 0 London, E.C. 
REYNOL LDS ANSON LTD. WEST END DEPOT :—303 Oxford Street. 
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Now Ready, 8vo, Price 6s. net. 


RECENT & COMING 
ECLIPSES. 


SIR NORMAN LOCKYER, K.C.B., F.R.S. 


Second Edition, containing an account of the observ- 
ations made at Viziadrug, in India, in 1898, and of 
the conditions of the Eclipses visible in 1900, 1901 
and 1905. 


MACMILLAN AND CO., LTD., LONDON. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scylliam, Raia, &c., &c. 

For prices and more detailed lists apply to 

Riological Laboratory, Plymouth. THE DIRECTOR. 


THE MOST NUTRITIOUS. 


EPP 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
: (to which Address Subscriptions should be sent). 

London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


G0-OPERATIVEWORLD TRAVEL 


Organised by HENRY 8. LUNN, M.D., F.R.G.S., 
| W. HOLDSWORTH LUNN & CONNOP F.S. PEROWNE. 


A Cruise to the CENTRAL MEDITERRANEAN. 


(MARSEILLES, PALMA, ALGIERS, MALTA, SICILY, CAPRI, 
NAPLES, MARSEILLES.) 


(Return Ticket to MARSEILLES included.) 


AN EIGHTEEN DAYS’ CRUISE FOR £21 Os. AND UPWARDS. 
s.y. ARGONAUT,. Tonnage, 3254; h.-p., 4000. 


£10 10s. ani £13 13s. TOURS TO ROME. 


Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 


uston, London, 


MINERALS, ROCKS, AND PRECIOUS STONES. 


Choice Minerals for Museums, Characteristic Examples for the Teacher, 
Student, or Prospector. 
LAPIDARIES’ WORK IN ALL BRANCHES. 
BLOWPIPE CASES AND APPARATUS. 


LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c. 
To Science and Art Indian and Colonial 


VELTIBS and RARE GEMS and PRHCIOUS 
STONES. 
Mi. Specimens for Museums, and Collectors, and all purposes 
"Rock and Microscopic of Rocks and ‘Minerals 
cut to order. 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAtoGuEs Lists FREE. 


HOLLOWAY’S OINTMENT 
: CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


NOTICE.—Advertisements and business letters for NaTuRE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE és “‘ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO **NATURE.” 


Half-yearly 
Quarterly 
Chegues and Money Orders 


OFFICE: ST MARTIN’S 


*Three Lines in Column 
Per Line after 

One Eighth Page, or Quarter Column . 

Quarter Page, or Half aColumn .. . 

Half a Page, or a Column 

Whole Page . . ; 

* The first line being in heavy type 


: 6 6 
is charged for as Two Lines. 


payable to MACMILLAN & CO., Limited. 


STREET, LONDON, W.C. 
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MACMILLAN & CO.’S SCIENCE CLASS BOOKS. 


ADAPTED TO THE SOUTH 
|.—PRACTICAL PLANE & SOLID GEOMETRY. 


Practical Plane and Solid Geometry. By J. HARRISON, 
M.Inst.M.E., &c. Instructor in Mechanics and Mathe- 
matics, andG. A. BAXANDALL, Assistant Instructor Royal 
College of Science, London. Part I. ELEMENTARY. 2s. 6d. 
Part Il. ADVANCED. 45. 6d. 

Test Papers in Practical Plane and Solid Geometry. Ele- 
mentary Stage. By GEORGE GRACE, B.Sc. (Lond.). 
24 Tests printed on Cartridge Paper. 2s. 


CONSTRUCTION. 


Building Construction for Beginners. By W. RILEY, 
Rochdale Technical School. 2s. 6d. J: 


V.—MATHEMATICS. 


An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Euclid. By H. S. HALL, M.A., and 
F. H. STEVENS, M.A., Masters of the Military Side, 
Clifton College. 2s. 6d. 

Graduated Test Papers in Elementary Mathematics. By 
WALTER J. WOOD, B.A. Is. 


Practical Mathematics. By F. CASTLE, M.I.M.E. 3s. 6d. | 
Geology, for Beginners. By W. W. WATTS, M.A., F.G.S. 
2s. 4 


VI.—THEORETICAL MECHANICS. 


Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 

Mechanics for Beginners. By Rev. mt B. LOCK, M.A. 
Part I. Mechanics and Solids. 2s. 6d. 

Hydrostatics for Beginners. By F. W. SANDERSON, 
M.A. 2s. 6d. : 


Vil.—APPLIED MECHANICS. 


Lessons in Applied Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. H. SLADE. 5s. 6d. 


Vill.—SOUND, LIGHT, AND HEAT. 


Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc., Inspector of Science Schools under the 
Science and Art Department. 2s. 6d. 

Heat ‘ay Advanced Students. By E. EDSER, A.R.C.Sc. 
45. 6d. 

Exercises in Practical Physics for Schools of Science. By 
Prof. R. A. GREGORY and A. T. SIMMONS, B.Sc. 
(Lond.). In two parts. 2s. each. 

Elementary Physics. By BALFOUR STEWART, F.R.S. 
New Edition, thoroughly Revised. 4s. 6d. Questions. 2s. 


IX.—MAGNETISM AND ELECTRICITY. 


Electricity and Magnetism for Beginners. By F. W. SAN- 
DERSON, M.A. 2s. 6d. 
Magnetism and Electricity for Beginners. By H. E. 
ADLEY, B.Sc. (Lond.). 25. 6d. 
Elementary Lessons in Electricity and Magnetism. By 
Prof. SILVANUS P. THOMPSON, F.R.S. New Edition. 


45. 6d. 
X. & XI.—CHEMISTRY. 
INORGANIC CHEMISTRY—THEORETICAL. 
Chemistry for Beginners. By Sir HENRY ROSCOE, 
F.R.S., assisted by J. LUNT, B.Sc. New Edition, 
revised. 25. 6d. 
The ae of Chemistry. By Prof. IRA REMSEN. 
2s. 6d. 
Chemistry for Advanced Students. By Sir H. E. 


KENSINGTON SYLLABUSES. 


X. & 


Chemical Problems. By Prof. T. E. THORPE, F.R.S. 
With Key. 2s. 

Chemical Arithmetic. By S. LUPTON, M.A. With 1200 
Problems. 4s. 6d. 

Inorganic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 


INORGANIC CHEMISTRY—PRACTICAL. 
Chemistry for 0: Schools of Science. By S. PAKRISH, 
B.Sc., A.R.C.S. (Lond.), with Introduction by Dr. 
FORSYTH. 2s. 6d. 

Practical Inorganic Chemistry. By G. S. TURPIN, M.A., 
D.Sc. 2s. 6d. 

Practical Inorganic Chemistry for Advanced Students. By 
CHAPMAN JONES, F.I.C., F.C.S. 2s. 6d. 

The Junior Course of Practical Chemistry. By F. JONES, 
F.C.S. 2s. 6d. The New Edition of this book covers the 
Syllabus of the South Kensington Examination. 


ORGANIC CHEMISTRY—THEORETICAL. 


es a0 Chemistry for Beginners. By G. S. TURPIN, 
.A., D.Sc. 2s. 6d. 
Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 


XIl.—GEOLOGY. 


XIV.—HUMAN PHYSIOLOGY. 


ad for By Sir MICHAEL FOSTER, 
K.C.B., and Dr. L. E. SHORE. 2s. 6d. 
ee zo for Advanced Students. By A. STANLEY 
KENT, M.A. (Oxon.). (ln preparation. 
Lessons in Elementary Physiology. By the Right Hon. 
T. BG XLEY, F.R.S. 4s. 6d. Questions. Is. 6d. 


XVII.—BOTANY. 


Botany for Beginners. By ERNEST EVANS, Burnley 
Technical School. 2s. 6d. 


XIX.—METALLURGY. 
A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 
Principal of the School of Metallurgy, Birmingham and 
Midland Institute. 35. Questions. 15. 


XXI11.—PHYSIOGRAPHY. 


Experimental Science (Section I. Physiography). By Prof. 
R. A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 6d. 

Physiography for Beginners. By A. T. SIMMONS, B.Sc. 
2s. 6d. 


Physiography - Advanced Students. By A. T. SIMMONS, 
B.Sc. 45. 6d. 

Elementary Lessons in Astronomy. By Sir NORMAN 
LOCKYER, K.C.B. New Edition. 5s. 6d. This book 
contains all the Astronomy required for the Advanced and 
Honours Stages. 


XXIV.—THE PRINCIPLES OF AGRICULTURE. 


Agriculture for Beginners. By A. J. COOPER, Harris 
Institute, Preston. preparation. 
Elementary Lessons in the eng > of Agricultural Practice. 

By H. TANNER, F.C.S. 33s. 6d. 


XXV.—HYGIENE. 


Hygiene for Beginners. By E. S. REYNOLDS, M.D. 
2s. 6d. 
Handbook of Public Health and Demogra 


ROSCOE, F.R.S., and Dr. A. HARDEN. 4s. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 


By E. F. 
WILLOUGHBY, M.B. New and Revised Edition. 4s. 6a. 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


ENLARGED AND REVISED EDITION NOW READY. 


LESSONS IN ELEMENTARY PHYSIOLOGY, 


BY THOMAS H. HUXLEY, LL. 
Enlarged and Revised Edition. Globe 8vo. 4s. 


AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


By the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, Ph.D., Professor of "Zoology at the University College of South Wales and Monmouthshire, 
in the University of Wales. With 156 Illustrations. Crown 8vo. 10s. 6d. 


A MANUAL OF ZOOLOGY, 


By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.Sc., F.R.S, 
With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 
KNOWLEDGE,—*‘ The text is accompanied by about three hundred beautiful illustrations. . . . The treatment is explicit 
throughout, and the book is sure to gain a wide popularity.” 
FIELD.—*“ For those who aoe a manual to assist them in acquiring an accurate knowledge of zoology we know of no 
sede superior to that under notice. . The illustrations are admirable. We know of no work better fitted to fulfil the purpose 
for which it was designed than the one under notice. It is an admirable introductory text-book to scientific zoology.” 


TEXT-BOOK OF PALAZONTOLOGY, 


By KARL A. VON ZITTEL, 


Professor of Geology and Palzontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Palzeontology in the Museum of Comparative Zoology at Harvard. With1476 Woodcuts. Medium 8vo. 255. net. 
*," This English Edition ts revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 
SPEAKER.—“ In this sphere Prof. Zittel’s books have long held the field as the standard works of their class, but to many 
they have been inaccessible on account of their being in a foreign tongue. . . . It has not merely been translated ; it has been 
edited and brought up to date as well. . . . The author and editor have conferred a great boon upon their fellow- workers, whether 
English or foreign, by bringing out what is really a new edition of this work. A most valuable addition to the scientific 


literature of the world, and the publication of the second volume, dealing with the Vertebrata, will be awaited with the keenest 
interest on all sides,” 


VOL. III. (COMPLETING THE WORK) NOW READY. 


DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. INciis Patcrave. 


Vol. III. (completing the work). Medium 8vo, 21s. net. Also ready, Vols. I. and II., 21s. net each. 
STA TIST.—<“ Brings to completion an excellent cyclopzedia of all matters pertaining to political economy.” 


DEMOCRACY AND EMPIRE, WITH STUDIES OF THEIR PSYCHO. 


LOGICAL, ECONOMIC, AND MORAL’ FOUNDATIONS. By FRANKLIN HENRY GIDDINGS, M.A., 
Ph.D., Professor in Columbia University, New York. 8vo. 8s. 6d. net. 


MONOPOLISTS AND TRUSTS. By Ricnarn T. Ety, Ph.D., LL.D., Professor 


of Political Economy and Director of the School of Economics, Political Science, and History in the University of 
Wisconsin. Crown 8vo. 55. net. [Zhe Citizen’s Library. 


THE PRINCIPLES OF MECHANICS PRESENTED IN A NEW FORM. 


By HEINRICH HERTZ, late Professor of Physics in the University of Bonn. With an Introduction by H. von 


HELMHOLTZ. Authorised English Translation by D. E. JONES, B.Sc., District Inspector under the Department of 
Science and Art, &c., and J. T. WALLEY, M.A. 8vo. tos. net. 


ENGINEER.— “ A very remarkable book. - A book which it is impossible to pass over in silence, fraught as it is with 
infinite possibilities of the future. It represents the latest work of one of the finest intellects of the century.” 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Watker, D.Sc., 
Ph.D., Professor of Chemistry in University College, Dundee. 8vo. 10s. net. 


LANCET.—“ The book is written in such a lucid way as to render its perusal free from that irksomeness which is so often 


the student’s experience when confronted with theoretical considerations. The book should serve as an admirable introduction to 
more advanced works.” 


THE THEORY OF ELECTROLYTIC DISSOCIATION AND SOME OF 


ITS APPLICATIONS. By HARRY C. JONES, Associate in Physical Chemistry in Johns Hopkins University. 
Extra crown 8vo. 7s. net. 


THE TEACHING OF ELEMENTARY MATHEMATICS. By Davin Eucene 


SMITH, Principal of the State Normal School at Brockport, New York. Crown 8vo. 45. 6d. net. 
[Zeachers Professional Library. 


THE. NATURE AND WORK OF PLANTS. An Introduction to the Study of 


—- ° By —— TREMBLY MACDOUGAL, Ph.D., Director of the Laboratories, New York Botanical Garden. 
rown 8vo. 45 
MACMILLAN AND CO., LimiTep., LONDON. 


T 


equip} 
be mé¢ 


tribut 
Alexa 
slight 
to de 


1 
ther 

I 
to 
syste 
may 
the 


M: 
: 
N 
omy 
som 
Alle 
| 
pay 
other 
to m 


MaRcH 22, 1900] NATURE CCXXXV 


NOTICE. SPECIAL RE-ISSUE BY NATURE 


OF THE 


INTERNATIONAL SCIENTIFIC SERIES 


FOR A STRICTLY LIMITED PERIOD. 


EIGHTY-SIX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 


PUBLISHERS’ PRICE ... ve £21 10 O 
BY INSTALMENT (ro-pay) . £14 14 
FOR CASH ..... . £13 10 O 


The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopedia of Scientific Research. 

Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 
slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


This special offer is open only for a short time, and intending purchusers will do well 
therefore to send their orders without delay. 

For the benefit of those who do not feel disposed to buy the entire Series, it will be possible 
to secure half the Series, making 43 volumes, for £7 cash, or £7 Ts. on the instalment 
system, the purchaser himself selecting the volumes. The whole Series or half, as the case 
may be, will be sent on receipt of the first payment of One Guinea—the rest to be paid at 
the rate of £1 1s. per month. 


NOTE :—This OFFER will be WITHDRAWN almost immediately. 
ORDER AT ONCE. | 


A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’s STREET, W.C. 


A?Pamphlet, giving titles, &c., of the Works in the Series, Specimen Pages, with Illustrations, of 
somejof the Volumes, also Order Form, will be sent Post Free "on application to 


C. WORSFOLD, “ NATURE” Office, St. Martin’s Street, London, W.C. 
ORDER FOR™. 
All cheques should be crossed and made payable to C. WORSFOLD, “‘ NATURE” Office, St. Martin’s Street, W.C. 


Iienclose One Guinea as first payment for ‘‘NATURE’s Re-issue of the International Scientific Series,” and I agree to 


_ pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 


of the volumes, and my remaining payments on the corresponding day of each month following. : 
“ Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or 
otherwise. 
I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


Address 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid the expense and delay in forwarding cash from abroad. 
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ares SPECIALITIES. —CATALOGUES UPON APPLICATION. 


ATWOOD 
le, 8 to g feet 


ATTERN 


7o12A, Accurate and Reliabl 
high, Graduated, £3 15. 


Vernier Microsco 
|A, £2 25. 


P_KARRIS. 


Registered Differ- New Catheto- Complete Laboratory Furnishing. 
ential Thermo- meter, 


meter, — 5 15. 6d. EsTIMATES FREE. 
158. 6d. 


PHILIP HARRIS & Co, Lro, “SH 
COMPLETE LABORATORY FURNISHERS, BIRMINGHAM. 
GROSSLEYT Ss Gas GIinNE 


HARRIS’S ORIGINAL P. 


MACHINE, 


GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 


RECENTLY 


REMODELLED. 


CROSSLEY BROS., I:TD., OPENSHAW, MANCHESTER, 


WATSON'S Parachromatic NSER. 
WATSON'S HOLOSCOPIC EYEPIECES, for Total aperture, 1°30; aplanatic aperture exceeds 1°25. Un- 
use with either APOCHROMATIC or ACHRO- doubtedly the finest Condenser: obtainable. for. high-power 
provided to the special lenses employed, for omplet 3's wit ris Diap ragm an eto tops... 
altering the correction. There is no sacrifice of WATSON'S Model, £3 30 
efficiency, the ee being equal to the WATSON'S | ‘ROYAL’ MICROSCOPE. A new model high-class 
most exp P ing or Huyghenian instru 
Oculars. WATSON’ A highest-class instrument at 


Magnifying Powers— 
sin tse | APPARATUS. MICROTOMES, 
” 7, 10, 14, and 20 BOTANICAL and PHYSI0- 
PRICE, in Student's Size and Pattern, either For Particulars of all the above, see 
power, 17/6 each. Watson's New Supplemental herd to Catalogue No. 2, Post Fes 
on application. 
For Full ere see Supplemental List, Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
ost Free. 40,000 first-class Mitro-Slides, Post free on application. 


W. WATSON & SONS (Established 1837), Opticians to H.M. Government. 
313 HIGH HOLBORN, LONDON, W.C. New Branch Now Open: 16 Forrest Roap, EpinsurGH. And at 78 Swanston Street, Melbourne, 
Australia. Awarded 39 Gold and other Medals at the principal International Exhibitions of the World. 


POPULAR 


Twelve }-plates in sheaths, instantaneous changing, rack focussin , ever-set shutt ith d 1 
covered good leather, and fitted with a STIGMATIG LENS, at /. 


Send for fully Illustrated List of Lenses and Cameras. 
J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by Ricuarp Cay anp Sons, Limite, at ve 8 Bread Street Hill, Queen Victoria Street, mm the City of London and published by MACMILLAN 
AnD Co., LumzrEp, at St. Martin’s Sireet, London, W.C., and THz MACMILLAN Cong ‘ny, 66 Fitth Avenue, New York.—T HURSDAY, March 22, 1900. 


|Z WIMSHURST INFLUENCE ELECTRICAL MACHINES. | 
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GENERAL LIBRA, 
UNIV. OF MICH. 
APR 11 1900 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


the solid 


ground 


Of Nature trusts the mind which builds for aye. *__WorpDSWORTH. 


1587, VoL. 61] 


THURSDAY, MARCH 29, 1900. 


[PRICESIXPENCE. 


Registered. as a Newspaper at ‘the General Post Office.] 


{All Rights are Reserved. 


Multiple-Plate Machine, with 8 Plates, 18 inches, £22. 
For X-Ray and Therapeutic work. 


NEWTON "& CO., Makers, 3 FLEET ‘ST., LONDON. 


THE 
FIVE WINDOWS OF THE SOUL. 
A POPULAR ACCOUNT OF THE HUMAN SENSES. 
BY EDWARD HAMILTON AITKEN. 


Crown 8vo. 6s. 


“There is probably nothing i in recent literature which will so surely lead 
to a thirst for further and more techni k than the author's 
treatment of these difficult subjects. . .. It is admirabl 

cannot fail to give pleasure. It is so seldom that such a real y 
this is published that the + y may be expressed that 
success it deserves, and firid a 
library.” — Manchester Guardian. 


COLOUR IN NATURE. 
A STUDY IN BIOLOGY. 
BY MARION NEWBIGIN. 


~ Crown 8vo 75. 6d. 


** All who seek for well sifted results, and not merely superficial informa 
tion, will thank. her for this book, and congratulate her on a very timely 
contribution to biological literature.” "—Journal of Education. 


written, and 
a book as 
zi it will meet with the 
ice in every good public and private 


JOHN MURRAY, ALBEMARLE STREET, W. 


SHORT BEAM 


CHEAP, ACTING, 


KNIFE EDGES AND ome OF AGATE 
Compensating Stirrup 

Suspenders. 

To carry 200, 500 grammes. 


Price 27. £9 9s. 
ASSAY BALANCES. 


ALUMINIUM BeEams. 


5 Grammes in each Pan. 
Indicate m.g. 


#10 10s. and £7. 
CHEMICAL BALANCE. 


ALUMINIUM BEamM. 
New design Sliding Rider. 
Tocarry 100 250 grms. 
Indicates ts m.g. 
£815s. £10 10s. 


WRITE for BALANCE CATALOGUE 


JOHN J. GRIFFIN & SONS, UL 
20-26 SARDINIA STREET, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


IMPROVED 
SELF-RECORDING RAIN- 
GAUGES, BAROMETERS & 
THERMOMETERS, 


Giving continuous Records 
on Charts which only require 


changing weekly. 


Invaluable to Invalids and 

others unable to take daily 
readings. 


Illustrated Price List of Instruments free by Post to all 
parts of the World. 


NEGRETTI & ZAMBRA, 
HOLBORN VIADUCT, E.C. 
Brancues: 45 CORNHILL, and 122 REGENT STREET. 


| 
| 
\ 7 
thn iW am 
Sab 4 
= 
— 
! 


CCXXXVili 


NATURE 


[Marcu 29, 1900 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

The Hospital is the largest in the kingdom; nearly 800 beds are in 
constant use, and no beds are closed. Being the only General Hospital for 
East London—i.e. for a million and a half people—the practice is immense. 
In-patients last year, 11,622; Out-patients, 178,838; Accidents, 17,370; 
Major Operations, 2320. 

ApPpoINTMENTS.—Owing to the enormous number of patients, more 
Appointments’ are open to Students than at any other Hospital. Sixty 

ualified Appointments are made annually, and more than 150 Dressers, 
Clinical Clerks, &c., appointed every three months. All are free to 
Students of the College. Holders of Resident Appointments have Free 
Board. 

SCHOLARSHIPS AND ‘*PRizES.—Twenty-seven Scholarships and Prizes 
are given annually, Students entering in May can compete for five 
Entrance Scholarships in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for examination in Chemistry, &c., in July. 

Speciat Cvasses are held for the University of London and other higher 
Examinations. Special entries for Medical and Surgical Practice can be 
made. Qualified Practitioners will find excellent opportunities for studying 
the rarest diseases. 

A reduction of 15 Guineas is made to the Sons of Members of the Profession. 

ENLARGEMENT OF THE COLLEGE.—The new Laboratories and Class- 
rooms for Bacteriology, Public Health, Operative Surgery, Chemistry, 
Biology, &c., have now been added, with all modern improvements. 

The Club’s Union Athletic, Ground is within easy reach of the Hospital. 

The Metropolitan and other Railwayshave Stations close to the Hospitai 
and College. 

For Prospectus and information as to Residence, &c., apply personally, 


or by letter, to 
MUNRO SCOTT, Warden. 
Mile End, E. 


GLASGOW ROYAL INFIRMARY. 


‘The SUMMER SESSION opens on APRIL 24, 1900. The number 
of beds, including the Ophthalmic Department, is 6t2. 

Special Wards and Beds are set apart for the treatment of the Diseases of 
Women, of the Throat and Nose and of the Ear; and there isa specially 
well-equipped department for the treatment of Diseases and yoy | of the 
Eye. Women Students are admitted to the Clinical Teaching and Practice 
of the Infirmary ; Medical and Surgical Wards being set apart for their 
exclusive use. 

House AppoiInTMENTS.—Five House Physicians and Seven House 
Surgeons are elected every six months, and an Assistant to the Gyne- 
cologist, who boards but is non-resident, is elected at the same time. 
Women are eligible for this appointment. 

Dressers, Clinical Clerks, and Assistants to the Pathologist are selected 
from the Students, 

Bursarigs.—The David Foulis Scholarship and the John Reid Prize, 
value £25 each, are open to Students of the Royal Infirmary. 

‘ees, which include Hospital Practice and the Clinical Lectures—for 
one year, £10 ros; six months, £6 6s.; Three Months, £4 4s. The total 
fee is £21. Vaccination, £1 rs. Pathology, £4 4s. Bacteriology, £2 2s. 

For further information apply to 

M. THOMAS, M.D., Superintendent. 


‘THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
(UNDER THE AusPICES OF HER MAajesTy’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPITAL SOcIETY. 


The next SESSION commences on TUESDAY, MAY 1, 1900. 

For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. MicHew, Esq., Seamen's Hospital, Greenwich, SE: or to Dr. Rees, 
the Medical Tutor, at the School. 


BREWOOD GRAMMAR SCHOOL. 


HEAD MASTER required, to commence duties in Michaelmas next. 
He must bea Graduate of some University in the United Kingdom, and 
Graduates in Arts or Science are invited to apply. 

The School, besides the general side, contains an Agricultural side and 
Farm School, towards which an annual grant is made by the Staffordshire 
County Council. 

Stipend, £200 a year, with capitation fee of £2 per boy. Good residence 
and boarding house ; newly erected Science Laboratory and Class Room. 

Applications, together with not more than three testimonials, and the 
names of three references, to be sent in by April 30th, under cover, to the 
Clerk, Mr. Epwp. BEETLESTONE, Brewood, near Stafford, from whom 
further details may be obtained. 


By Order, 
EDWD. BEETLESTONE, 
Clerk to the Governors. 
Brewood, Stafford, March 24, 1900. 


SCIENCE ANO ART EXAMS. 


LONDON anp SOUTH KENSINGTON. 
Oral or Correspondence Preparation by SPECIALIST TUTORS. 


New and Perfected System of Correspondence Tuition. WORKSHEETS 
A SPECIALITY, saving Time and Trouble. 


ADDRESS 


JOHN GIBSON, M.A., CHANCERY LANE 
SCHOLASTIC. — Required, Graduate for 


Chemistry and Physics (Practical and Theoretical), Secondary School ; 
salary £150, non-resident. Also for County School, Master for Chemistry, 
Physics and Geography ; qualified to earn Grants trom South Kensing- 
ton; fair salary, non-res. Also for Technical School, Master for 
Practical Chemistry and Drawing; salary £80, res. Many other 
Vacancies.—Address, GrirFITHS, SMitH, & Situ, Tutorial: 
Agents, 34 Bedford Street, Strand. 


DUMFRIES ACADEMY (School of Art).— 
WANTED, an ART MASTER, holding “ Art Master’s Certificate,” 
to « duty in Septemb Salary according to experience, but 
ae exceeding £180 to begin with. Application to be made to the 

ECTOR. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Summer Session begins on’ May 1st. . The work is arranged so that 
a Student may advantageously begin his Medical Curriculum then. 
Full information may be ubtained from either of the undersigned. 


H. R. SPENCER, M.D., F.R.C.P., 
Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 
THE COLLEGE HALL OF RESIDENCE 
FOR WOMEN STUDENTS. 


BYNG PLACE, LONDON, W.C. 


The Office of Principal will become vacant at the end of the present 
Session, and the Council are prepared to receive applications from intending 
Candidates for the Appointiment up to the 15th of May. 

For particulars, apply by letter to the Hon. Secretary at College Hall. 


SCIENCE EXAMINATIONS. 
For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 


Well-equipped LABORATORIES, DAY AND EVENING. Personal 
or Class Tuition. 
‘* R.," 9 Heathcote Street, Gray's Inn Road, W.C. 


REQUIRED, Cambridge Nat. Science 
Tripos man, or London B.Sc. in Honours, to give tuition in Botany and 
Zoology.—State terms, &c., to X.,” Nature Office. 


Partner Wanted in a Scientific Manufac- 
turing Business, with £1000 or upwards. Would suit Scientific Man 
or Son ; exceptional opening ; Capital wanted to carry out the Orders 
open, and—by enlarging Business—to avail of greatly increased trade 
waiting. Profits very large.—Address, ‘‘ Scientific,” care of NATURE 

ce. 


FLAT SKELETONS OF SMALL ANI- 
MALS AND BIRDS, made and mounted in Glass-topped Boxes, by 
Situ, Siaden Mount, Arnside, Westmoreland. Prices on 

pplication. 


INDEXING BY B.A. (CAMB.) 8d. PER 
Piece.” Testimonials. V. J.,” 298 Uxbridge 


PHG:NIX FIRE OFFICE, 
9 LOMBARD ST...C.. and 57 CHARING OROGS, 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secretary. 
LOSSES PAID OVER £22,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
-FRANCIS RAVENSCROFT, Manager 
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BARGAINS IN SCIENTIFIC BOOKS. 


BEDDARD, M.A. (FRANK E.), ANIMAL 
COLORATION. An Account of the Principal Facts and Theories 
relating to the Colours and Markings of Animals. With 4 Coloured 
Plates and Woodcuts in the Text, Demy 8vo, Cloth (6s.). 2s. 9d. 


BATESON (W.), MATERIAL FOR THE 
STUDY OF VARIATION, treated with especial regard to Discon- 
tinuity in the Origin of Species. By WILLIAM BATESON, M.A., 
——- St. John’s College, Cambridge. 8vo, Cloth (pub. ars. 
net). 5s. 

‘* The whole work must be carefully read by every serious student ; and 
there can be no question of its great and permanent value as a contribution 
to our knowledge of a particular class of variations, and as a stimulus to 
further work in a department of knowledge which is too much neglected.” — 
Nature. 


COLE, F.R.M.S. (A. C.), THE METHODS 


OF MICROSCOPICAL RESEARCH. A PRACTICAL GUIDE 


TO MICROSCOPICAL MANIPULATION. Second Edition, 
much enlarged, 8vo, Cloth (6s.). 1s. 6d. 
GORE, F.R.AS. M.RILA., &c. (J. E.), 


THE WORLDS OF SPACE. A Series of Popular Articles on 
Astronomical Subjects. Illustrations, Crown 8vo, Cloth (pub. 7s. 6¢.). 


Ss. 
SANDFORD (E.), A MANUAL OF EX- 
OTIC FERNS AND SELAGINELLA. Comprising descriptions 
of over 1000 Species and Varieties, and upwards of 600 Synonyms, also 
Notes on their History, Culture and Management. Crown 8vo, Cloth 
(6s. 6d.). 1s. 3d. 


BRITTEN, F.L.S. (JAMES), EUROPEAN 
FERNS, THEIR FORM, HABIT AND CULTURE, with 30 
Facsimile Coloured Plates, Painted from Nature, by D. BLAIR, 
F.L.S., Demy 4to, Cloth (21s.). 7s. 


NEWMAN, F.Z.S. (EDWARD), BRITISH 
BUTTERFLIES AND MOTHS. Illustrated with nearly goo Life- 
size Figures of Species of Butterflies and Moths. Super Royal 8vo, 
Cloth, Gilt Edges (25s.). 12s. 


Postage 4d. extra on one, or 6d. on two. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WIGMORE STREET, LONDON, W. 
&@ Catalogues Post Free on application. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
. NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
Call or send for detailed Catalogue (66 pp.), Post free on 
application. 


N.B.—For Excellence and Superiorit 
Apparatus, references are _permitt 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
istory supplied. 
36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MIGROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c. 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEMS and 
STONES. 

Mineral Specimens for Museums, and Collectors, and ali purposes, 
Rock Specimens and Microscopic Sections of Rocks and Minerals 
cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 


Stores 4 Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTatoGuEs Lists Free. 


of Cabinets and 
te distinguished 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
ee which exceeds them in interestor importance. Their operations 
affect the welfare Ca of the ¢ ity, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be 10s. for each volume, payable on 
delivery of the first number of the volume; or arrangements may be made 
to supply only the age relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will be completed in three years. As all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particular point will 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals and books. 

The names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


The undersigned will be glad to hear from Printers willing to give 
estimates for printing, and from PUBLISHERS willing to consider terms for 
publishing the above-mentioned work. 

A. RAMSAY, 


4 Cowper Road, Acton, London, W. 
Now Ready. 8vo. Price 4s. net. 


INORGANIC EVOLUTION 


AS STUDIED BY 


SPECTRUM ANALYSIS. 


SIR NORMAN LOCKYER, K.C.B., F.R.S. 


MACMILLAN AND CO., LTD., LONDON. 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 


Carefully labelled and arranged in Boxes with Card Trays, 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 45.; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE POR LIVING PICTURES. 


THE MOST PERFECT. 
No Snutter, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, ad. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; 
success. New Oxyhydrogen Microscope. Science Lanterns for 
Demonstration. Magnificent Results. Docwra Triple, Prize Medals 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN GuInNEss, Madame Apg.ina Patti, &c., &c. Patent Pamphengo, 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Ls 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Cones, over 180 choice En- 

avings, 6d. ; ee 3d. List of 300 Lecture Sets, Science Sebjents, 

iews, k&e., 6d.; Postage 2d. Pamphlets Free. . C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 
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A NEW STEREOSCOPIC BINOCULAR 


FIELD GLASS 
Of NEW FORM and CONSTRUCTION. 
= (English Patents, Nos. 5639 and 
7942, 1894.) 

Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 

always ready for use. 
—_—— — Prices: £6 to £8. 
For NAVAL MEN and DEERSTALKERS, &c. (we have made 
rger sizes for NIGHT and DAY USE, admitting more light, but 
f somewhat greater weight). Prices: Night, £10; Day, £11. 
lllustrated Price List free. 


CARL ZEISS or sena), 


29 MARGARET STREET, REGENT STREET, LONDON, W. 


JAS. SWIFT & SON, 


MANUFACTURING OPTICIANS. 


SOLELY APPOINTED TO THE A.M. Dept. 
War OFFICE, FOR THE SUPPLY 
oF MICROSCOPES. 


Patent form of Student's Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 
in Case, from 


£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary's, St. Bartholomew's, Guy's, 
Middlesex, London, and St. Thomas’s. 

Seven Gold Medals awarded for excel- 
lence of manfacture. 


E Catalogue on Application. 
81 TOTTENHAM COURT ROAD, Ww. 


Medals and Highest Awards at all Great Exhibitions. 


5 NEW SERIES 
ROSS’ | SCIENCE LANTERNS 
ESTD. 1830. i} 


FOR SCHOOLS, 
COLLEGES, & PRIVATE 
EXHIBITIONS. 


PHOTOGRAPHIC LENSES 
AND CAMERAS. 
MICROSCOPES, 
TELESCOPES, FIELD 
GLASSES, &c., &c. 


PRISMATIC 
BINOCULAR GLASS. 


‘*«The power and field of a Tele- 
scope in the compass of an Opera 
Glass.” 


Combining Extreme Portability Magnification. _ Binocular. 
with High Power, Perfect Me- times -- 
chanical Construction, and 


ROSS, Lta., Manufacturing ‘Opticians, 


111 NEW BOND STREET, LONDON, W., 
And 31 COCKSPUR STREET, CHARING CROSS, S.W. 


C. BAKER, 


MICROSCOPE 


MANUFACTURER, 
1889—1900. 
ATALOGUE Post Free to readers 
of this Journal, Apply— 
244 HIGH HOLBORN, wW.C. 


EVERETT & CO., 
MECHANICAL ENGINEERS & ELECTRICIANS, 


22 CHARTERHOUSE SQUARE, E.C. 
MAKERS OF HIGH-GRADE 


PHYSICAL & ELECTRICAL APPARATUS. 


Apparatus designed and made for Laboratories and Research Work. 
ALL KINDS OF EXPERIMENTAL WORK. 
gar Our List is now ready, and may be had post free 
on application. 
See ‘* Notes” in NATURE, March 15, 1900. 


COSSOR, 


FARRINGDON RD., 
E.C. 


Original Maker of ‘*X’? RAY TUBES in England. 
FOCUS TUBES giving finest possible definition. IMPROVED TUBE 
HOLDERS, with arrangement for securing wires to avoid perforation of tube. 
All kinds of ‘*X" Ray Apparatus, Mercury Pumps, Screens, Spark 
Gaps, &c. Applications for Price Lists invited. 


IMPROVED D’ARSONVAL 


GALVANOMETERS. 


PRICES 
AND DEFLECTIVE, 
£4-10-0 | 
LIBERAL DISCOUNTS. BALLISTIC 
WORK, 


Write for Price List and Particulars of Potentiometers, 
Galvanometers, Electrical Thermometers, Experi- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 


THRIPLANDS,” 
Laboratory { vENSINGTON cout, } LONDON, W. 


| 
é | 
y 
| —— 
4 
| 
4 
| LE 
AS 
\ 
OSs 
: 
it 
— 
_¥ 
¢ 


MARCH 29, 1900] 


NATURE 


cexli 


DUDDELL 


An Invaluable Instrument for 
Alternate Current Work. 
This Galvanometer has the shortest 
periodic time of any Instrument 
yet constructed, viz. o'ooot Second, 
is perfectly dead-beat and the self- 

induction is practically nil. 


Write for Descriptive Pamphiet. 


TAYLOR, TAYLOR, & HOBSON, 


Stoughton Street Works, Leicester; 
and 18 Berners Street, London, W. 


LETCHER & SONS (formerly Letcher Bros. ), 
SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 
BLOWPIPE CABINETS. SPECIALITY : SOCIETY OF ARTS SETS. 


PRICE LIST, POST FREE, ON APPLICATION. 


E. LEYBOLD'’S NACHFOLGER, 


SCIENTIFIC INSTRUMENT 
MAKERS, 


COLOGNE (GERMANY). 


New Catalogue of Physical Apparatus, 
containing 3400 numbers and 1200 illustrations, 
sent on application. 


| 
| 
| 


CAMBRIDGE. 


SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 
OPTICAL BENCHES, OPTICAL AND OTHER 


MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List ‘Free. 
1, BELMONT STREET, CHALK FARM, N.W. 
PORTABLE 
EQUATORIAL 
MOUNTING 


For 3” or 34" 


TELESCOPES. 


ation Axis, Quick and Slow Motion, in 


Latitude Adjustment, Clamp for Declin- 
Right Ascension. 


EQUATORIAL MOUNTING with Divided Circles and Stand 
tted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3” Telescope, £25. 


ILLUSTRATED CATALOGUE GRATIS. 


J. H. STEWARD, 


OPTICIAN, 


406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 
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FINAL NOTICE RESPECTING THE 
SPECIAL RE-ISSUE BY NATURE 


OF THE 


INTERNATIONAL SCIENTIFIC SERIES. 


EIGHTY-SIxX VOLUMES. 


A COMPLETE LIBRARY OF SCIENCE AT 
A GREATLY REDUCED PRICE. 
PUBLISHERS’ PRICE £21 10 0 
BY INSTALMENT (ro-pav) £14 14 0 

FOR CASH 


£13 10 0 


The “ International Scientific Series” has a world-wide reputation, and is to be found in every well- 
equipped Library throughout the English-speaking world. No more generous or acceptable present could 
be made to any Public Library or individual than this magnificent Encyclopeedia of Scientific Research. 

Most of the works are illustrated, and many with beautiful coloured plates. The Series has been con- 
tributed to by men of science of the highest eminence, such as Tyndall, Herbert Spencer, Walter Bagehot, 
Alexander Bain, Stanley Jevons, Huxley, Sir John Lubbock, G. J. Romanes, Balfour Stewart, Sir Norman 
Lockyer, Draper, Bonney, Sir Hubert Parry, Sir E. Maunde Thompson. This list only professes to convey a 


slight idea of the attention that has been given to the whole Series by the selection of only the best writers 
to deal with the various subjects considered. 


For the benefit of those who do not feel disposed to buy the entire Series, it will be possible 
to secure half the Series, making 43 volumes, for £7 cash, or £7 7s. on the instalment 
system, the purchaser himself selecting the volumes. The whole Series or half, as the case 


may be, will be sent on receipt of the first payment of One Guinea—the rest to be paid at 
the rate of £1 1s. per month. 


NOTE :—As this OFFER is about to be WITHDRAWN, Orders at 
present prices must be sent AT ONCE. 


A Set of the Volumes may be seen at the Office of NATURE, ST. MARTIN’S STREET, W.C. 


A Pamphlet, giving titles, &c., of the Works in the Series, Specimen Pages, with Illustrations, of 
some of the Volumes, also Order Form, will be sent Post Free on application to 


C. WORSFOLD, “‘ NATURE” Office, St. Martin’s Street, London, W.C. 


ORDER FORM. 
All cheques should be crossed and made payable to C. WORSFOLD, ‘‘ NATURE” Office, St. Martin’s Street, W.C. 

I enclose One Guinea as first payment for ‘‘NaTuRE’s Re-issue of the International Scientific Series,” and I agree to 
pay to you, or your representative, the balance at the rate of One Guinea per month; my next payment to be on delivery 
of the volumes, and my remaining payments on the corresponding day of each month following. 


Until such payments are complete, I engage that the Works, not being my property, shall not be disposed of by sale or 
otherwise. 


I further agree that if it be found impossible for any reason to deliver the books, the return of the sum of One Guinea 
to me shall cancel this agreement. 


Residents abroad are kindly requested to remit in full, or to instruct their representatives in England to make the monthly 
payments, in order to avoid the expense and delay in forwarding cash from abroad. 


Volvox, 
Vorticella, 
other Spe 

omatia, A 


25 


Biliot 


CAN 


MAR 
The fe 
or pres 
Ligia M 
a Bugula, | 
preserve 
For pri 
Biolog 
I 
TR 
M. 
i 
fede 
PI 
InsP 
Mos 
MIT! 
Png SCH! 
A.D 
Il. 
Pio 
—T 
L. J 
189¢ 
of I 
Rev 
Exa 
Pap 
Cou 


MARCH 29, 1¢00] 


NATURE ecxliii 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, | 
Vorticetla, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many | 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 

omatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 


CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN & CONNOP F.S.PHEROWNE. 


A Cruise to the CENTRAL MEDITERRANEAN. 


(MARSEILLES, PALMA, ALGIERS, MALTA, SICILY, CAPRI 
NAPLES, MARSEILLES.) 


(Return Ticket to MARSEILLEs included. ) 
AN EIGHTEEN DAYS’ CRUISE FOR £21 Os. AND UPWARDS. 
s.y. ARGONAUT. Tonnage, 3254 ; h.-p., 4000. 


£10 10s. and £13 13s. TOURS TO ROME. 


Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


Aphrodite, Arenicola, Lanice, Terebella; Lepas, . us, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, 


c., &c. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


THE DIRECTOR. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis China. Lacauers. Gongs, Shells, and other Curios. 


w= “OPTIMUS.” 


PHOTOGRAPHIC 
APPARATUS 


CF BEST WORKMANSHIP 
FOR ALL PURPOSES. 


Catalogue POST FREE. 


PERKEN, SON & CO.,i10., LONDON. 


APRIL NUMBER NOW READY. 


THE SCHOOTL 


A MONTHLY MAGAZINE OF EDUCATIONAL 


ORL D. 


WORK AND PROGRESS. Price SIxPENCE. 


Annual Subscription, including postage, 8s, net. 
CONTENTS. 
The Board of Education—Its Work and Relations with the Chief Grades of Secondary Schools: 
INSPECTION AND REGISTRATION. By Rev. T. W. Sharpe, C.B., M.A.; THe Great Pusiic ScHoois. By Rev. H. W. 


Moss, M.A.; GRAMMAR AND PROPRIETARY SCHOOLS’ By 
MITTEES. By William Hewitt, BSc.; Private SCHOOLS. 


Dr. R. P. Scott, M.A.; TrecHnicaL INsTRUCTION Com- 
By Rev. J. O. Bevan, M.A., F.S.A.; HiGHeR GRADE 


ScHoots, By William Dyche, B.A.—The Study of “As You Like It.” I. : General Conception of the Play. By J. 
A. Nicklin, B.A.—On the Use of the Voice in Teaching. By Patrick Kirwan.—Experimental Chemistry. (Illustrated. ) 
III. : Composition of Water ; Hydrogen; Natural Waters; Distillation; Solution. By Prof. J. B. Coleman, A.R.C.S., F.1.C.— 
Pioneers in Education. IV.: Rousseau as an Unpractical and as a Practical Educationist. By Pref. Foster Watson, M.A. 
—Teachers’ Notes on English History, 1603-1715. V.: The Sons of Charles I., 1660-1688. By C. S, Fearenside, M.A., and 
L. J. McNair, B.A.—Manual Instruction in Secondary Schools. By W. A. Knight.—The Board of Education Act, 
1899.—Commercial Education in France.—The School Pulpit. War and Righteousness. By Rev. H. W. Moss, M.A.—Items 
of Interest. General; Welsh; Scottish; Irish; From Abroad; Current History.—Dr. Leaf’s “Iliad.” (Illustrated. )— 
Reviews of Recent School Books.—London Matriculation, June, 1900. Monthly Test Papers, No. 4.—Junior ‘Oxford Local 
Examination, July, 1900. Monthly Test Papers, Nu. 4.—Preliminary Oxford Local Examination, July, 1900. Monthly Test 
Papers, No. 4.—Correspondence : Use of the Lantern in Teaching. By Prof. W. C. F. Anderson, M.A. Alternative 
Course in English Grammar. By) . C. Nesfield, M.A., and Your Reviewer.—Our Chess Column,—Calendar, 
MACMILLAN AND CO., LIM{TED, LONDON, 
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Cameras 
Fer Hand and Tripod. 


in Speols. 


A Series of High-Class Instruments for Serious Work, 
embodying every New Advance in Photography. 
Prices from £13 to £50. 
Have been in Constant Use for Eight Years in cll parts of the World. 


*N. & G.’ CAMERA, 
open, to show Fittings 
and Movements. 


TRIPOD CAMERAS, SURVEYING CAMERAS, and very Small and 
Light POCKET CAMERAS for Travellers and Field Naturalists. 


ions and Special Research. 


Speciality : COMPLETE OUTFITS for Scientific Expedi- | 
t 


“SHORT BEAM CHEMICAL BALANCE. 


Short Beam 
Chemical Balance 
for a charge up to 
100 grammes in each 
Pan, sensible to 
1/roth part «fa 
milligramme. In 
Mahogany Glass 
Case, with 
Solid Marble Base, 
Counterpoised 
Sliding Front and 
Side Doors, Alu- 
minium Beam, 
divided from the 
centre in 1/roth of a 
milligramme. 
Rider Apparatus. 
All Knife Edges 
are of Agate 
working on Agate 
Planes. Automatic 
Arrestment for 
arrest of Pans and 
Beam. 

Pans 7 cm. diameter. 

vel an 


* Levelling Screws. 
£7 7 (0 
List of BALANCES 

4 Post Free. 


I/lustrated Lists of Chemical and Physical Apparatus also 
on application. 


Catalozues and Estimates + Lenses, Kinematographs, Lanterns, and all 
Photographic Accessories and Materials. 


Newman & Guardia, Lia. 


90 & 92 Shaftesbury Avenue, London, W. 


on application. 


Cc. E. MULLER & CO., 


SCIENTIFIC GLASS BLOWERS 
AND MANUFACTURERS OF 
CHEMICAL AND PHYSICAL APPARATUS. 


148 High Holborn, London, W.C. 


OPPOSITE THE 


BRITISH MUSEUM. 


THACHER AY HOTEL. 


(TEMPERANCE), 


GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. ' Passenger Lift. Electric Light in all Rooms. Bath-rooms 
oa every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms.. All Floors Fireproof. Perfect Sanitation. 


Night Porter. Telephone. 


elegraphic Address: TRUSLOVE, LONDON.” 


Bedrooms from 2s. 6d. to 4s. 6d. per night. 
Telegraphic Address: ‘‘ THACKERAY, LONDON.” 


Full Tariff and Testimonials on application. 
Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 


ESMOnD HOTEL. 
(TEMPERANCE), 
MONTAGUE STREET, RUSSELL SQUARE. 


Tuts Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception- 
ally . Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 


Proprietor—J. TRUSLOVE. 


To SGIENTIFIG MEN, NATURALISTS, TRAVELLERS, ano oTHERs. 


THE | 
STEREOSCOPIC 
COMPANY 


CAN SPECIALLY 
RECOMMEND ANY OF 


THE 


TWIN-LENS 


ARTIST, 


with full size Focussing: 
Finder, Rapid Euryscope 
nses, ‘Time and Instanta- 
neous Shutter, Rising Front, 


TWIN-LENS 
“ARTIST, 


«with 
MAGAZINE 


for 12 Plates or 


THE 


TWIN-LENS 
CARLTON, 


Carrying 12 Plates 
or Films, 


PLEASE READ 


Extract of Letter from 
R. BOWDLER SHARPE, 
Esq., LL.D., 

Assist. Keeper Zoological 
Dept., British Museum, 
March 4, 1898 :— 


** I consider it one of the 


THE FOLLOWING Focussing: Adjustment, 24 Films and now so well known | best day’s work I ever did 

| Double Dark Slides, 4 . ets ' when I bought one of your 

HAND CAMERAS Magazine or Cartridge &e., &e., as not to Cameras. The ease with 
tl Roll Holders. as described. which it is worked, and the 


ADDRESS— 


complete, with s. 
| 3 Slides . 141 
x 4 complete, 
with 3 Slides 


16 16 


106 & 108 RECENT ST.,W., | with 


and 4 Cheapside, E.C. 


“SE 


4-p. complete... 
5 x + » 


” 


: need description, excellent results obtained, 


make it a most. pleasurable 


PRICE: accompaniment of a summer's 
15 15|}-p. complete... 12 12 
17 17|5 x4 5, .. 15 15! FREE LESSONS TO 


Printed by Racharp CLAY 


anp Co,, Lim:rsp, at St. Martin’ 


Sons, Limrrezp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the of London and published 
‘s Street, London, Wec., and THE MACMILLAN Comrany, 66 Fitth Were. 
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A WEEKLY ILLUST 


RATED y JOURNAL OF SCIENCE. 


‘© To the solid ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


GENERAL LIBRARY, 
UNIV. OF MICH. 


APR 18 1900 


No. 1588, VOL. 61] 


THURSDAY, APRIL 5, 1900. 


[Prick SIXPENCE. 


Registered as a Newspaper at the General Post Office.j 


{All Rights are Ressrved. 


SCOUTING AND OUTPOST 
TELESCOPE, 


AS SUPPLIED TO THE WAR DEPARTMENT FOR 
THE OFFICERS AT THE FRONT. 


Magnifying 25 diameters, 42/-. 


Also in ALUMINIUM, very light. Larger sizes up to 
£5 : 15 : 6, magnifying 35 diameters. 


FIELD GLASSES IN CASE, 
40/-, 45/-, 90/-, 100/-. 
NEWTON & 


3 FLEET STREET, LONDON. 
CATALOGUE, POST FREE. 


BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field,-and Improved Definition, 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 


PORTABILITY OF A POCKET LENS. 

** If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”"—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to b ists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

he Lenses are set in Ebonite Cells, and d in Tortoiseshell Frames. 
Price of the Platyscopic Lens, ted in Tor hell, magnifying either 
10, 15, 20. 0” 30 diameters, each power, 15s. 
In nickelised German Silver, each power, 17s. 6d. 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


BEC 
NEW 


MICROSCOPE 


THE 
“BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6”, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6:8:6 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.c, 


NEGRETTI & ZAMBRA’S Seif-Registering 


Barometers, Thermometers and Rain Gauges. 


- Giving continuous Records on Charts, and only requiring attention 
once a week. 


ia LARGE SIZE BAROGRAPH, £7 10 0 

rate Thermometers for all’ 
Iustrated’ Price List of Instruments free by post to all 
parts of the World. 


38 HOLBORN VIADUCT, E.C. 


_Brancnes—45,Cornuitt, and 122 REGENT STREET. 
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GUY’S HOSPITAL MEDICAL SCHOOL, 


The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £410 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 

he Hospital contains accommodation for 644 beds, and arrangements are 
being made as rapidly as possible to place the entire number at the service 
of the sick poor, by reopening the Wards that have been closed for want of 
funds for the last fifteen years. 

The Appointments tenable by Students have recently been increased by 
more than 150 a year, chiefly by the addition of Clerkships and Dresserships 
in the departments of Ophthalmology, Gynecology, and Otology. 

To augment the teaching of special subjects, Registrars and Tutors have 
been appointed in the Ophthalmic and Obstetric Departments. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

The Clubs’ Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the oy &c., 
apply varmnaly, or by letter to the Dean, Guy's Hospital, London 

ridge, S.E. 


GLASGOW ROYAL INFIRMARY. 


The SUMMER SESSION opens on APRIL 24, 1900. The number 
of beds, including the Ophthalmic Department, is 62. 

Special Wards and Beds are set apart for the treatment of the Diseases of 
Women, of the Throat and Nose and of the Ear; and there isa specially 
well-equipped department for the treatment of Diseases and Injury of the 
7 Women Students are admitted to the Clinical Teaching and Practice 
of the Infirmary ; Medical and Surgical Wards being set apart for their 
exclusive use. 

OUSE ApProlINnTMENTS.-—-Five House Physicians and Seven House 
Surgeons are elected every six months, and an Assistant to the Gynz- 
cologist, who boards but is non-resident, is elected at the same time. 
Women are eligible for this appointment. 

Dressers, Clinical Clerks, and Assistants to the Pathologist are selected 
from the Students. 

Bursarigs.—The David Foulis Scholarship and the John Reid Prize, 
—_ £25 each, are open to Students of the Royal Infirmary. 

Fées, which include Hospital Practice and the Clinical Lectures—for 
one year, £10 108; six months, £6 6s.; Three Months, £4 4s. The total 
fee is £21. Vaccination, £1 1s. Pathology, £4 4s. Bacteriology, £2 2s. 

For further information apply to 


M. THOMAS, M.D., Superintendent. 


LIVERPOOL SCHOOL OF TROPICAL | 


DISEASES. 
IN CONNECTION WITH 
UNIVERSITY COLLEGE AND ROYAL 
SOUTHERN HOSPITAL. 
CLINICAL PRACTICE.—At the Royal Southern Hospital daily, in 
the Tropical Wards and Clinical Laboratories. 
LABORATORY WORK.—Daily in the Thompson Yates Laboratories. 
LECTURES.—Tropical Medicine thrice weekly. 
COURSES,.—Summer, Lent and Autumn Terms. 
FEE.—Ten Guineas. Special arrangements for Board, and Special 
Terms for Private work. 
RESEARCH.—Special facilities for research, and opportunities afforded 
of participating in expeditions. 
he Course is open to fully qualified Women Doctors. 
Next Term begins April 17th. 
For prospectus and other particulars apply 
A. H. MILNE, M.A., Hon. Sec., 
Chamber of Commerce, Liverpool. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
(UNDER THE Auspices OF HER Majesty’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOsPITALS OF THE SEAMEN’S 
HosPItTaL Society, 
The next SESSION commences on TUESDAY, MAY 1, 1 
For Prospectus, Syllabus, and other particulars, apply to + oy 


P. Micuecut, Esq., Seamen's Hospital, Greenwich or to Dr. Rees, 
the Medical Tutor, at the School. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University of 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 


EVENING CLASSES in all stages for Science and Art 
Department Examinations, 


HIGHLY-EQUIPPED LABORATORIES. 


Chemistry, Physics, Biology (Zoology and Botany), Metal- 
. lurgy, Geology. and Mineralogy, Microscopy. 


Prospectus free, Calendar 6d. (Post 8d.) on 
application to Secretary. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 

The SUMMER SESSION will commence on ‘TUESDAY, May tr. 

Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 5 

A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships of the value of £500 are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Special Classes for the Examinations of the University of London are 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. ‘ 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary's Office. 

Excellent Day Club accommodation is provided in the School Building, 
and an Athletic Ground at Chiswick. é 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 

H. P, HAWKINS, M.A., M.D.Oxon., Dean. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE, 
The Summer Session begins on May 1st. The work is arranged so that 
a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
H. R. SPENCER, M.D., F.R.C.P., 


Dean of the Faculty.. 
J. M. HORSBURGH, M.A., Secretary. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 


YORK PLACE, BAKER STREET, W. 


The Easter Term begins on Thursday, April 26th. 

Lectures are given in all branches of General and Higher Education. _ 

Students are prepared for all the University of London Examinations in 
Arts and Science. 

A Single Course of Lectures in any subject may be attended. 

There is a Department for Professional Training in Teaching, and an Art 
School. Students can reside in the College. 

Prospectus and all particulars on application to the PRINCIPAL. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 


YORK PLACE, BAKER STREET, W. 
ENTRANCE SCHOLARSHIPS, 


The “‘ Henry Tate Scholarship ” in Science, annual value £50. 

A Pfeiffer Scholarship in Science, annual value £48. ; 

A Reid Scholarship in Arts, annual value £31 10s. 

All tenable for three years. 

Will be awarded on the results of the Examination to be held at the Colle; 
on June 26th and 27th. Candidates must be under 19 years of age on the 
first day of the examination. 

For further information apply to the PRINCIPAL. 


BOTANICAL MATERIAL FOR CLASS WORK, 
; RESEARCH AND PRIVATE STUDENTS. 
J. BACKHOUSE & SON, LIMITED, YORK, 


Having now established their new Scientific Department and Experimental Laboratory, are prepared to send Post free on 


50 PAGE CATALOGUE, 
comprising Cryptogamic and Phanerogamic Material, fresh or preserved ; Museum Specimens ; Microscopical Preparations ; &c., &c. 


application their new 
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BARGAINS IN TRAVEL BOOKS. 


ASBOTH.—AN OFFICIAL TOUR THRO’ 
BOSNIA AND HERZEGOVINA, by JOHN DE ASBOTH, 
Member of the Hungarian Diet, translated under the Author’s super. 
vision, Imperial 8vo, Cloth, with numerous Illustrations(pub. 21s.). 2s, 

“ A most valuable work. . . . Profusely illustrated.”—A thenenm. 
“* Rich with history, personal adventure, and arci:zological lore—a mine 
of information.”—Pall Mall Gazette. 


BONVALOT (G.), THROUGH THE 
HEART OF ASIA, OVER THE PAMIR TO INDIA, by 
GABRIEL BONVALOT, translated by C. B. Pitman, with 250 
Illustrations by ALBerT Pépin, 2 Vols., Royal 8vo, Cloth Gilt (pub. 
32s.). 8s. 

“The writer is a practised traveller, and the various accidents, dangers, 
and hardships encountered, are faced by the party with all the old tradi- 
tional French lightness of heart. . . . A steady flow of graphic description, 
amusing incidents, and characteristic talk with people of all classes; vain, 
ignorant, tyrannical khans, fever-stricken, apathetic peasants, pious pil- 
grims, and rude fanatics. . . . The numerous illustrations are for the most 
part clever and artistic, and the pictures of scenery ofa region little known, 
ot rarely traversed by an artist of any skill, have a special interest.”— 


BATTYE (A. Trevor), ICEBOUND ON 
KOLGUEYV, a Chapter in the Exploration of Arctic Europe, with 
Illustrations by J. T. and Cuartes Wuymper, Large 
Demy 8vo, Cloth (pub. £1 1s. net). 5s. 6d. 

“ His book will take and keep an authoritative position. . . . A modest 
and ungarni-hed picture of pluck and endurance that do honour to the 

English name. Ought to be secure of a welcome from a very large number 


of readers. . . . The story is told 'n a delightfully simple and spontaneous 
manner. . . . Mr. Trevor-Rattye’s simple and unaffected narrative enables 
us to learn a good deal.” —7 mes. 


Postage 6d. extra on one, or 8d. on two. 
H. J. GLAISHER, New and Remainder Bookseller, 


57 WiGMORE STREET, Lonpon, W. 
&@ Catalogues Post Free on application. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


In preparation. 
BACTERIA (Botanical Section). 


Although these are the simplest of plants, there is probably no group of 
organisms which exceeds them in interestor importance. Their operations 
affect the welfare OY of the ity, as also of the whole 
organic world. A full knowledge of them is essential in all questions 
bearing upon public and private health, agriculture, the microbial diseases 
of animals and of plants; and it is important in many industries, such as 
those dealing with milk, butter, hay, flax, tobacco, and others. 

The group will be dealt with in three octavo volumes of about 500 pp. 
each. The subscription price will be ros. for each volume, payable on 
delivery of the first number of the volume; or arrangements may be made 
to supply only the a ~ relating to a particular species, genus, or topic, 
at a proportionately reduced rate. The first volume will be commenced 
next summer, and if sufficient subscribers support the work, the three 
volumes will he completed in threc years. Ae all the matter will be 
systematized, the series will be equivalent to a good bacteriological library, 
with the advantage that the information on any particalar point will be 
comprised within a comparatively few pages, and not scattered over 
thousands of pages in a host of journals and books. 

The names and addresses of subscribers, and applications for prospectus 
may be sent to the undersigned. 


Bacteriologists are asked to communicate with the conductor at the 
address given below. 
-A. RAMSAY, 


4 Cowper Road, Acton, London, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. . 
Implements of Savage Warfare, Ido!s, Sacred Masks, Peruvian Pottery, 
, Shells, and other Curios. 


Netsukis China, Lacquers, Gongs 


A. AND G. BLACK’S LIST. 


A TREATISE ON ZOOLOGY. 
By E. RAY LANKESTER, M.A., LL.D , F.R.S., Hon. 
Fellow of Exeter College, Oxford; Director of the 

-Natural Histcry Departments of the British Museum ; 
Fullerian Professor of Physiology and Comparative 
Anatomy in the Royal Institution of London. Profusel 
Illustrated. To be completed in Ten Parts. NO 
READY. Part III. THE ECHINODERMA. By F. 
A. BATHER, M.A., assisted by J. W. GREGORY, 
D.Sc., and E. GOODRICH, M.A’ Demy 8vo, in 
paper covers, price 12s. 6d net; or, in cloth, price 15s. 
net. 

“It is marked by three characteristics, which indeed may be regarded 
as now indispensable to any scientific work of value—perfect lucidity in 
the illustrations, which are numerous, and, of course, specialy drawn by, 
or under the direction of, the author ; a careful exposition of the historical 
development of life-forms ; and complete biographies on each branch of the 
subject.” —Literature. 


NOW READY. Demy 8vo, cloth, price 12s. 6¢. net. 


ANIMAL KINGDOM. A Theory of the Evolution 
of Secondary Sexual Characters. By J. T. CUNNING- 
HAM, M.A. Containing 32 Illustrations. 

‘Mr, Cunningham has elaborated a theory of evolution in answer to 
the problem : What are the causes which have produced the three kinds of 
structural difference in animals? He supports his theory by facts and 
illustrations drawn mainly from the works of others. A book of distinct 
scientific importance. The present volume is well printed and profusely 
illustrated with carefully executed figures.”—7he Outlook. 


NOW READY. Crown 8vo, cloth, price 3s. 6d. 


TURAL BOTANY. Part Ii. Flowerless Plants. 
Third Edition. By D. H. SCOTT, M.A., Ph.D., 
F.R.S., Honorary Keeper of the Jodrell Laboratory, 
Royal Gardens, Kew. 

** It stands out from the ever-increasing crowd of guides, text-books, and 
manuals, in virtue not only of originality of design, but also of the fact that 
the subjects treated have been specially investigated for the purpose of the 
book, so that we have not the mere compilation of a book-man, but an 
— based on the results of the author's own observation.”—Vatu 

cience. 


NOW READY. Post 8vo, cloth, price 12s. 6d. 


ALGEBRA, An Elementary Text-book for 


the — Classes of Secondary Schools and Colleges. 
Part II. Second Edition. By Prof. GEORGE 
CHRYSTAL, M.A., LL.D. 

«It is the completest work on algebra that has yet come before us, and 
in lucidity of exposition it is second to none. The author views his sub- 
ject from the high ground of the educationist, without reference to the 
exigencies of established examinations ; yet neither the candidates who are 
training for such nor the teachers who prepare them will act wisely if 
neglect his lessons.” —A ¢theneum. 


NOW READY. Demy 8vo, cloth, price 7s. 6d. net. 


THE GRAMMAR OF SCIENCE. 
By KARL PEARSON, M.A., F.R.S., Professor of 
Applied Mathematics and Mechanics in University College, 
London. Second Edition, thoroughly Revised and much 
Enlarged. Contains Two entirely New Chapters on 
Natural Selection and Heredity, embracing a Popular 
Account of Prof. Pearson’s own more recent work in this 
direction. Containing 33 Illustrations in the Text. 

‘* There is a peculiar opportuneness about the appearance of a new edition 
_of this clear exposition of the scientific method and the claims of science 
to be regarded as the educational instrument, par excellence, for a training 
in citizenship. . . . We have been again and again impressed in examinin; 
“The Grammar” with the remarkable lucidity of Prof. Pearson's 

explanations.”—7he Grammar of Science. 


A. AND C. BLACK, SOHO SQUARE, LONDON 
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The Agent-General for the Cape of Good 
Hope has been instructed by the Colonial Governiment to publish the 
fellowing notice :— 

Applications are invited forthe post of Dairy Instructor in the Govern- 
ment School at Elsenberg (near Mulder's Vlei), in the Cape Colony. 

Duties.—To give instruction in all branches of Dairy-work and Poultry 
Farming, to take charge of the Dairy, Cattle and Pigs and Poultry, and te to 
‘show a general interest in the conduct of Students. 

A knowledge of Bacon-curing is desirable. 

Salary, £250 per annum, with Quarters and Rations. 

Travelling expenses from present domicile to Ejsenberg, up to Z50, will 
be allowed, 

The applicant should be unmarried. 

Applications, with testimonials, to be addressed to Professor R. WALLACE, 

‘The University, Edinburgh, not later than the 2oth April next. 

112 Victoria Street, Westminster, 
27th March, 1900. 


HEATHCOTE SCIENCE 
LABORATORIES. 


_ These Laboratories are open for RESEARCH work, at any hours or 

mes most convenient for worker, in CHEMIS TRY, PHYSICS and 

BACTERIOLOGY. Facilities for Commercial investigations are supplied. 
Furnaces and powerful Electrical Currents can sed. 


The Fees are at rate of £3 3s, for one month (five days aweek, six hours | 


aday). Apparatus supplied free. 

Private Laboratory, "B4 14s 4s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Apparatus, 
and use of Accurate Balances and Standard General Instruments, also 
Furnaces, &c. 

9 Street, Square, R. C. T. EVANS, 

Gray's Inn R Director. 


.A. AND B.Sc. EXAMINATIONS. 


MATRICULATION, INTERMEDIATE, FINA 

PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on 
‘success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For terms, &c., address Mr. J. Cuarceston, B.A. 1. and Oxon.), 


The Burlington Classes 27 Chancery Lane London, W.C. 
IN STRUC T ION IN 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 


. Courses for Beginners, as well as tor Advanced Students, in Physiology 
and Technology of { Fermentations-— Biological Analysis of Yeast. 
' Manuais:—E. Chr. Hansen: ‘ Practical Studies in Fermentation.” 
London (Spon), ri Alfred Jorgensen : ** Micro-organisms and Ferment- 
ation.” London(F. W. Lyon), 1893. 

Further Particulars on depletion to the Director, ALFRED JOrcEnsen, 
The Laboratory, Copenhagen, 


Partner Wanted in a Scientific Manufac- 
turing Business, with £1000 or upwards. Would suit Scientific Man 
or Son ; exceptional opening ; Capital wanted to carry out the Orders 
open, and— —by enlarging Business—to avail of greatly increased trade 
——e- Profits very large.—Address, ‘‘ Scientific,” care of NaTURE 


$s STER WAN , May 3, 
for an Endowed School. University man looked for. Must be able to 
help with Lower eer Resident. Salary, £130 to £150 per 
Annum.— . GaBBITAs, & Co., 36 Sackville 


Serect, Lon 
EWA 


A AT 
REQUIRED for the pone Technical Institute, West Ham, E. 
Previous experience essential. Age not below 19. "Wages, 275. 6d. 


per Week, rising to 35s.—Apply by letter to the Principat before | 


April 18, giving particulars of previous experience. 


Apparatus for estimation of sulphur in spent oxide. 


FREOK. JACKSON & Co, 


(Late MOTTERSHEAD & CO.), 


CROSS STREET, MANCHESTER, 


Goods Entrance: 10 hatf-tteon Street, 


LABORATORY FURNISHERS, 
CHEMICAL AND” PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Ohemicais, free on application. 


Address—"‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


_LETCHER & SONS (formerly Letcher Bros. ), 


SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 


BLOWPIPE GABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


PRICE LIST, POST FREE, ON APPLICATION. 


T. TAMBLYN-WATTS, 
SCIENTIFIC APPARATUS MAKER. 


Catalogue of Electrical Apparatus and Materials, 6d. Post free. 
Catalogue of Balances and Weights, Apparatus for the Study 
of Mechanics, d&c. 4 6d. Post free. 


GOLDIELANDS, SETTLE, YORKS. 
Now Ready. 8vo. Price 4s. net. 


INORGANIC EVOLUTION 


AS STUDIED BY 


SPECTRUM . ANALYSIS. 
SIR NORMAN LOCKYER, K.C.B., F.R.S. 


MACMILLAN AND co, LTD., ., LONDON. 


FLAT SKELETONS OF SMALL ANI- 


MALS AND BIRDS, made and mourted in Glass-topped Boxes, by 
Miss T. Smiru, Sladen Mount, Arnside, Westmoreland. Prices on 
application. 


wa. G. 


“ GRANTA ” 
MAKERS OF PHYSICAL, PHYSIOLOGICAL, 


“Sole Makers of Leake’s Patent 
Flat-eutting Rocking Microtome. 
Unsurpassed for ordinary work, 
unequalled for Botanical work. 

Price, as illustrated, in Case, 
£6 6 0 


PYE'S Pattern Boyle's Law jAppare 
Constant 


PVE & Co., 
WORKS, MILL LANE, CAMBRIDGE. 


AND OTHER SCIENTIFIC INSTRUMENTS. 


CAMBRIDGE PATTERN Rocking 
Microtome, in Case, £3 5s. 
Resistance Boxes from £3. 
Improved Reflecting Galvanometers, 
£3. 


-LEAKE’S PATENT MICROTOME, School Galvanometers from 10s. 6d. 


As shown at the recent Educational Exhibition at South 


Volume 18 0} Kensington with the Cambridge University Exhibits 


PRICE LisTs AND PAMPHLETS ON APPLICATION. 


(ILLUSTRATED CATALOGUE IN PREPARATION © 
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Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN & CONNOP F.S. PEROWNBE. 


A Crnise to the CENTRAL MEDITERRANEAN. 


(MARSEILLES, PALMA, ALGIERS, MALTA, SICILY, CAPRI, 
NAP PLES, MARSEILLES.) i 


(Return Ticket to MARSEILLES included.) 


AN EIGHTEEN DAYS’ CRUISE FOR £21 Os. AND UPWARDS. 
s.y. ARGONAUT. Tonnage; 3254; h.-p., 4000. 


£10 40s. and £13 13s. TOURS 70 ROME. 
Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. . 


i Leads all other.. 
Full particulars from the Secretary, 5 Endsleigh Gardens, | THE... 


Euston, London, N.W. | SMITH PREMIER in point of modern 


improvements, .- 


PHCNIX FIRE OFFICE, | 


By SWIFT, WATSON, BECK, ZEISS, LEITZ,: &c. | 
Prices from £2 108. to £4 | 

A Large Selection of Second- nee Pewes and Fittings for all kinds of | 
Microscopes. 
Send for New List. 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C, 


GLASS BLOWING. 


All kinds of ExperimentalGlass | 
Blowing carried out for Scien- 
tific Men, Laboratories, &c. 


— , tion, and wearing 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. qualities....... ‘ 
J EsTABLISHED 1782. URCHASERS of Smith Premier Type- 
owrite: be absolutely certain 
MODERATE RATES. ABSOLUTE SECURITY. | they A writing 
ELECTRIC LIGHTING RULES SUPPLIED. that can be turned out by a wise com- 
LIBERAL LOSS SETTLEMENTS. bination of men, material, and money. 
PROMPT PAYMENT OF CLAIMS. Seno For Art CaTatocue, POST FREE. 
_ FRANCIS B. MACDONALD, Secretary. The Smi th Typewri nae Co., 
LOSSES PAID OVER £22,000,000. | 44 Gracechurch Street, 
LONDON, E.C, 
_ SECOND-HAND MICROSCOPES. 
ly 
| CARL ZEISS, 


OPTICAL WORKS, JENA. 
LONDON BRANCH : 


29 MARGARET ST., REGENT ST., W. 


NEW 


PHOTO-MICROGRAPHIC STAND 


With very wide body-tube speciall 
cotgeet for working with our MICRO- 
PLANARS. It is also fitted with a new 
Fine-Adjustment of great accuracy and 


possessing a very slow movement. 
INVENTORS’ IDEAS WorKED OUT AS PER These features rerder this Microscope 
INSTRUCTIONS. 3 ° pre-eminently suitable for Photo-micro- 
5 $ graphy with the highest and lowest powers, 
= co SSOR, nO as well as for ordinary visual observations. 
| 67 Farringdon Road, E.C. ESCRIPTIVE PAMPHLET FREE ON APPLICATION. 


X-RAY & TELEGRAPHY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty, 


See “Notes” As supplied by us to H.M. Governmént and the leading. 
in NATURE Hospitals and X-Ray Workers throughout the World. 


Sept 14 1899, We are the actual Manufacturers, and Guarantee 
= ‘ every Coil against breaking down. 
Catt or Write FoR our New I tustratep List, wITh 


TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO WORK. PosT FREE TO READERS or ‘* Nature.” 


HARRY W. COX, Lid, 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 


simple construc- 
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MOORE’S HYDROSTATIC BALANCE L. CASELLA, 


FOR ILLUSTRATING THE ‘PRINCIPLE OF intl 
ARCHIMEDES” ANO SPeciFic ckaviTy. | Scientific Instrument Maker, 


A is a delicate spring balance accurately graduated to ] 
read Grams, and is capable of being lowered or raised Engineer, &c. 
A by the string shown. 


B is one of the set of cubes of various metals supplied i 


with the apparatus. 


Sole Makers of this Apparatus— SEXTANTS. 
| ® BREWSTER, SMITH, & CO., HORIZONS. 
6 CROSS STREET, FINSBURY, E.C. 
c Manufacturers and Importers of Chemical and Scientific COMPASSES. 
( aratus and Pure Chemicals. 


A 
WEIGHTS a Speciality, soo Milligrams to TELEMETERS. 
1 Milligram, 1s. 6d. per doz. 0 ros 9 TIDE GAUGES. 
STEAM AND PRESSURE 


Li CASELLA. EONDON. 


SPECTROPHOTOGRAPHY. GAUGES. 

* All requirements for Spectrophotography ; Cameras of ANEROIDS. 

4 wood or metal adapted to any Spectroscope, and fitted with all & & 
necessary adjustments; Spectroscopes specially designed for Sy Os. 


photographic work. 

Prisms and Lenses of Quartz, and Prisms of Iceland Spar 
for Photography of the Ultra-Violet Spectrum. Rowland’s 
Diffraction Gratings always in stock. 


ABSORPTION SPECTRA. 


PARTICULARS AND PRICES MAY BE 
HAD ON APPLICATION. 


Bottle Prisms, with Quartz or Glass Plates ; Schulze Cells; ¢ 
Double Slits, &c., foe the study of Absorption Spectra. WRITE FOR DESCRIPTIVE PAMPHLETS AND CATALOGUES 
THE ZEEMAN EFFECT. OF SURVEYING INSTRUMENTS, &c. 


Mr. HILGER is now making Michelson’s “Echelon” 
Diffraction Gratings. The ‘‘ Echelon” is the most powerful 147 Holborn Bars, 
instrument yet devised for the minute analysis of fine spectral LONDON, E.C 
lines, and in particular for the observation of the Zeeman Effect. . - 


Telegraphic Address :—‘‘ ESCUTCHEON, LONDON.” 


A. HILGER, 204 Stanhope St., Hampstead Rd., London, N.W. Telephone :—No. 1054, HOLBORN. 
A_REALLY SCIENTIFIC AND PRACTICAL NOVELTY. 


“ever READY” ELECTRIC TORCH 


Shoots an EXTREMELY POWERFUL Light | 
into Dark Places. 


SIMPLICITY 


ITSELF. 

5 No Wires. 

No Chemicals. 
No Danger. 


THE MOST SERVICEABLE ELECTRIC LIGHT YET INVENTED. 
MATCHES, TAPERS, CANDLES, HAND-LAMPS (A/lways:a Danger) ENTIRELY SUPERSEDED. 
No Leak—No Liquid. Wind Proof—No Flame. Fire Proof—Ne’ Heat. | 
Non-Explosive—No or Dangerous Chemicals. 
A CHILD CAN USE IT. 
Ready to pour a Flood of Light about your bedroom, along dark halls, stairways, and cellars, at any instant. 
A SEARCH-LIGHT into Dark Corners unequalled for HOUSEHOLD PURPOSES. 
PENETRATES all RECESSES, CUPBOARDS, and LOCKERS for HOUSEWIVES. 
CHEAP. CLEAN. EFFECTIVE. 
IT’S A USEFUL, HARMLESS BUSYBODY. 
Size No. 1. Price (with Battery complete) 18s. Size No. 1. Extra Battery, 18, 6a. Larger sizes, 25s. and 30s. each. 
After 6000 to 8000 flashes then “‘ refill” batteries can be slipped in at a moment’s fotice, and torch is as good as new. 


& JI. GEORGE, HATTON WALL, LONDON. 
(Late F. E. BECKER & CO.) 
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ISENTHAL, POTA]ALER & CO., 
MORTIMER STREET, LONDON, W. 


Tejegrams ‘ HysTerests. Telephone : 2099, GERRARD. CENTRAL DEPOT FOR 


DOUBLE BULB TUBES. RADIOGRAPHERS. 


a and 8 for Ordinary ,,. 
» Heavy } Discharges. 


Write for Lists, or better 
inspect our Installations. 


HIGHEST REFERENCES. 
EVERYTHING NOVEL AND 
ORIGINAL. 


SOLE AGENTS FOR SCOTLAND: 
Messrs. JAMES WHITE, 
~ Cambridge St., Glasgow. 


An Invaluable Instrument for 


Alternate Current Work. 
This Galvanometer has the shortest 
| | periodic time of any Instrument 
yet constructed, viz. o'ooo1 Second, 


is perfectly dead-beat and the self- 
induction is practically nil. 


0) S (j LLO R AP H SCIENTIFIC INSTRUMENT 0. 


LIMITED, 


CAMBRIDGE. 


A USEFUL COMPANION For 
IMPROVED THE SCIENTIFIC MAN. 


NEW SCIENCE LANTERN. 


Makers: 


PORTABLE Can be conveniently carried in the 4 
DESIGN pocket, and, therefore, always 4 


handy for making notes. 


Writes the moment it 
touches the paper. 


A Holder of the 
Finest Vulcanised 
Rubber. 


The Universal Science Lantern has been devised for the projection of | 
experiments. Inthe short box in front of the lantern is a hinged mirro:, 

so placed that by the movement of a stud it may be introduced and placed 
at an angle of 45 degrees with the parallel beam. The beam is thus sent 
upwards through a horizontal convergent lens, on which a slide or horizontal 
of be Above this is the on d with Nibs t 
a brass pillar, and above the objective a prism or mirror (if the screen is vari and w s to 
elevated above the lantern plain prisms are required for each beam); Silvered Made in poe A yen 

on the outside so that there is no double reflection. The mirror can be su 

adjusted to any angle, and is intended to send the image in an approxi- “*E” PRICE LIST SENT POST FREE. 
mately horizontal direction to the screen. Slides can also be irectly 


OCThs baoe-bonrd fo made, to fcld so that the lantern can be packed into a The YOsT PEW RITER Co., Ltd., 
box 184 84 20} £9 0 50 HOLBORN VIADUCT, LONDON, E.C, 


REYNOLDS & BRANSON, LTp WEST END DEPOT Oxford Street. 
14 L STREET, LEEDS. 


A Perfect Feed, which 
ensures absolute regu- 
larity of working. 


4 
SS 
BE 
Eg 
Ltd. 
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LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arce}la, Actinosphzrium, 
Vorticella, Stentor, Hydra, Flo: ee Stephanoceros, Melicerta, and many 
other Specimens of Price 1s, per Tube, Post. Free. Helix 
pomatia, Astacus, Staghlonns, Kann, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, C ophyllia Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodise, Arenicola, Lanice, "Terebell: a; Lepas, Balanus, Gammarus, 

ia M sis, Nebalia, Carcinus ; H Patella, Buccinum, Eledone, Pectens 
Sestie, risia, Pedicellina, Holothuria, Astetias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


THE MOST NUTRITIOUS. - 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S OINTMENT 


CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES.. 
Holloway’s Ointment and Pills may be obtained of 
“all Medicine Vendors. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER. bt Sc., and R. LLOYD 
RAEGER, B. 
Annual st. Post to any Address, 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd 


WATKINS & DONCASTER, 


NATURALISTS, 


MANUFACTURERS 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


~~ Call or send for detailed Catalogue (66 pp.), Post free on 
application. 


N.B.—For Byesitonce and Superio rity of Cabinets and 
Apparatus, referen itted to distinguished 
patrons, Museums, Colleges, 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natura} 
istory supplied. 


36 STRAND, LONDON, W.-C. 


(Five Boies from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 


COLLECTIONS FOR STUDENTS. 

Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. 3; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 4s. ; 400 do., £5 125. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES 
SECTION. 


CLIMATE: G RAL. 

CLIMATE: AQUEOUS. vAPou 6s. (Reprinting. 

CLIMATE : RIC CONDITION. Present Subscription Price, 108.. 
The last No. . in Press. 

To be followed 

CARBONIC ACID, CHEMICAL RAYS, &c., to WIND. 

O DRISCOLL, LENNOX & CO., 10 and 12 Elephant Road, Elephant 

and Castle, London, S.E. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly 
Edited by C. G. Barrett, G. © Cuampion, F.Z.S., J. hs DovuGtas, 
w. M.A., F.L.S., R. McLacuian, F.R.S., E. SAUNDERS, 
an 
Lorp WALSINGHAM, M.A., LL » F.R.S. 
This Magazine, commenced in 1864, contains sfpdard articles and notes 
on all subjects connected with Entomology, and <epeplly on the Insects of 
the British Isles. 
Subscription—Six Shillings per Annum, post free 
London: GURNEY & JACKSON (Mr. Jog Voorst’s Successors), 
1 Paternoster Row. 


SCIENTIFIC 


WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in‘the above Series :— 


MICHAEL FARADAY. 


HERMANN L. F. HELMHOLTZ. 


THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLFS LYEL 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 


SIR JOSEPH DALTON HOOKER. 


WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ 

JEAN BAPTISTE ANDRE DUMAS. 

SIR RICHARD OWEN. 

JAMES CLERK MAXWELL... 
AMES PRESCOTT JOULE. 
ILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


JOHN COUCH ADAMS. 


JAMES JOSEPH SYLVESTER. 


DMITRI IVANOWITSH MEN.- 
DELEEF. 


LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
LORD LISTER 

STANISLAO CANNIZZARO. 
PROF. VON KOLLIKER. 
PROF, SIMON NEWCOMB, 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kélliker, and 
Prof. S. Newcomb belong to a New Series and are Photogravures. 


Proof impressions of these, printed on Jndia, paper, may be had from the Publishers, price 5s. each; or the Series: 
of 82 Portraits in a Handsome ortfolio for £8 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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| MACMILLAN: &.CO’S 
NEW AND REGENT BOOKS FOR STUDENTS OF ZOOLOGY. 


AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


- By the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, Ph.D., Professor of Zoology at the University College of South Wales and Monmouthshire, 
‘ in the University of Wales. With 156 Illustrations. Crown 8vo. 10s. 6d. 


LANCET.—“ Will be found serviceable to the upper classes of schools where natural history is taught, and to classes for 
_elementary biology in medical schools.” 


A MANUAL OF ZOOLOGY. , 
By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.Sc., F.R.8, 


With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 


ZOOLOG/ST.—* The present publication may be considered a condensation of the previous work (‘A Text-Book o 
Zoology’). . . . Thus we have the essence of a really good book in a convenient form for teachers and students.” 

FIELD.—* For those who require a manual to assist them in acquiring an accurate knowledge of zoology we know of no 
book superior to that under notice... . . The illustrations are admirable. We know of no work better fitted to fulfil the purpose 
for which it was designed than the one under notice. It is an admirable introductory text-book to scientific zoology.” 


A TEXT-BOOK OF ZOOLOGY. 


By T. JEFFERY PARKER, D.Sc., F.R.S., 


Professor of Biology in the University of Otago, Dunedin, N.Z., and WILLIAM A. HASWELL, M.A., D.Sc., F.R.S., Professor 
of Biology in the University of Sydney, N.S.W. In Two Vols. With Illustrations. Medium 8vo, 36s. net. 


SCIENCE PROGRESS.—‘‘ The appearance of this important work, for which many of us have been eagerly waiting, will 
be hailed with pleasure. . . . When we consider the difficulties under which these authors laboured, one in New Zealand the other 
in Sydney, the printers, publishers and artists in England, one can only marvel at the splendid work they have produced, one that 
will be useful both to the elementary and advanced student alike, as well as to the teacher.” 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, M.A., anp A. E. SHIPLEY, M.A. 
To BE COMPLETED IN TEN VOLUMES. 8vo. PRICE 17S. NET EACH. 


WoRMsS, LEECHES, &&c. 
VOLUME II. 
'Flatworms. By F. W. GAMBLE, M.Sc. Vict., Owens College. Nemertines. By Miss L. SHELDON. Threadworms, &c. 
By A. E. Suiptey, M.A. Rotifers. By Professor Marcus Hartoc, M.A., D.Sc. Lond. Polychaet Worms, By 
W. BLAXLAND BENHAM, D.Sc. Lond., Hon. M.A. Oxon. Earthworms and Leeches. By F. E. Bepparp, M.A. 
Oxon., F.R.S. Gephyrea, &c. By A. E. SHiptey, M.A. Polyzoa. ByS. F. Harmer, M.A. 
NATURE,—“ Taken as a whole the book is fully worthy of its place in this attractive series.” 
SHELLS. 
VOLUME III. 
Molluscs and Brachiopods. By the Rev. A. H. Cooke, M.A., A. E. Surptey, M.A., and F. R. C. Reep, M.A. 


FIEL D,—‘‘ We know of no book available to the general reader which affords such a vast fund of information on the structure and habits of mollu ics. 


INSECTS & CENTIPEDES. 
. VOLUME V. 
Peripatus. By ApaM SeEpcwIick, M.A., F.R.S. Myriapods. By F. G. Sincram, M.A. Insects, Part I. By 
Davip Suarp, M.A. Cantab., M.B. Edin., F.R.S. 
ATHENA UM.—“ This book will find a place in the library of must entomologists, prove a welcome boon to weak brethren who are compelled to 
lecture—docendo discimus—and occupy by the side of Westwood’s ‘ Modern Classification ' and ‘ Burmester’s Manual’ a niche that has long been empty.” 
INSECTS- 
VOLUME VI. 
Part II. Hymenoptera continued (Tubulifera and Aculeata), Coleoptera, Strepsiptera, Lepidoptera, Diptera, 
Aphaniptera, Thysanoptera, Hemiptera, Anoplura. By Davip SHarpP, M.A. Cantab., M.B. Edin., F.R.S. 
ENTOMOLOGIST’S RECOR D.—* Too much cannot be said in praise of this work, which offers to the general naturalist, as wellas to the specialis:, 
a thoroughly reliable text-book that is distinctly in advance of any other work of a similar kind yet published in the English language.” 
B 
OLUME IX. 
By A. H. Evans. With numerous Illustrations by G. E. Lopce. 

NATURE NOTES.—“ We venture to predict that, of the ten volumes of which this excellent series is planned to consist. none will secure a, wider 
popularity than Mr. Evans’ treatise on birds. pm as it may appear, among the many books on birds that Rave appeared of late years, we do not recal 
any that covers the same ground. . . . We are grateful to the author for the mine of valuable information which he has crowded between his two covers.” 

. *,* The remaining five volumes, dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.) ; 
‘SPIDERS, SCORPIONS, and CRUSTACEA; FISHES and THEIR KINDRED; AMPHIBIA and REPTILES; and 
MAMMALS, are all in active preparation. 


‘ MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 
MICRO-ORGANISMS AND FERMENTATION. 


By ALFRED JORGENSEN, 


Director of the Laboratory for the Physiology and Technology of Fermentation at Copenhagen. Translated by ALEX. K, 
MILLER, Ph D., F.1.C., and A. E. LENNHOLM. Third Edition, completely Revised. With 83 Illustrations. 8vo. fos. net. 


[Just ready. 


TEXT-BOOK OF PALAEONTOLOGY. 


By KARL A. VON ZITTEL, 
Professor of Geology and Paleontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Palzeontology in the Museum of Comparative Zoology at Harvard. With 1476 Woodcuts. Medium 8vo. 255. net. 


*,” This English Edition is revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 


SPEAKER.—*‘ In this sphere Prof. Zittel’s books have long held the field as the standard works of their class, but to many 
they have been inaccessible on account of their being in a foreign tongue. . . . It has not merely been translated ; it has been 
edited and brought up to date as well. . . . The author and editor have conferred a great boon upon their fellow*workers, whether 
English or foreign, by bringing out what is really a new edition of this work. . . . A most valuable addition to the scientific 
literature of the world, and the publication of the second volume, dealing with the Vertebrata, will be awaited with the keenest 
interest on all sides.” 


ENLARGED AND REVISED EDITION NOW READY. 


LESSONS IN ELEMENTARY PHYSIOLOGY. 


BY THOMAS H. HUXLEY, LL.D., F.RS. 
Enlarged and Revised’ Edition. Globe 8vo. 4s. 6d. 


VOL. III. (COMPLETING THE WORK) NOW READY. 


DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Inctis Patcrave. 
Vol. III. (completing the work). Medium 8vo, 21s. net. Also ready, Vols. I and II., 21s. net each. 

ECONOMIC FOURNAL.—* The list of contributors is a brilliant one. They have played their parts well, and the editor 
has managed them with great ability. . . . If its success is at all commensurate with its deserts, the publishers may congratulate 
themselves upon a very valuable venture. No working economist can afford to be without this dictionary. Mr. Palgrave’s 
dictionary emerges successfully from the severe test of comparison with its French and German predecessors.” 


DEMOCRACY AND EMPIRE, WITH STUDIES OF THEIR PSYCHO- 


LOGICAL, ECONOMIC, AND MORAL FOUNDATIONS. By FRANKLIN HENRY GIDDINGS, M.A., 
Ph.D., Professor in Columbia University, New York. 8vo. 8s. 6d. net. 


_SPEAKER.—“‘ The actuality in Professor Giddings’ political philosophy, the vigour of his style, and the choice of his 
subjects, are likely to win him a large audience. And his point of view deserves careful study.” 


MONOPOLISTS AND TRUSTS. By Ricuarp T. Ety, Ph.D., LL.D., Professor 


of Political Economy and Director of the School of Economics, Political Science, and History in the University of 
Wisconsin. Crown 8vo. 5s. net. [The Citizen’s Library. 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Waker, D.Sc., 
Ph.D., Professor of Chemistry in University College, Dundee. 8vu. 10s. net. 
GUARDIAN.—** It is with great satisfaction that we welcome the appearance of this valuable text-book. . . . It is the 


-— ~ {rc purely English work of the kind that has yet appeared. . . . The best introduction to physical chemistry at present 
available. 


THE THEORY OF ELECTROLYTIC DISSOCIATION AND SOME OF 


ITS APPLICATIONS. By HARRY C. JONES, Associate in Physical Chemistry in Johns Hopkins University. 
Extra crown 8vo. 7s. net. 


SPECTATOR.—“ An interesting study. . . . It is written easily, the historical sequence of the experiments is preserved, 


and, finally, it proves that a purely scientific subject can be treated with style and simplicity if the writer keeps in view his real aim, 
the instruction of others.” 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conpuctep By EDWARD L. NICHOLS, ERNEST MERRITT, anp FREDERICK BEDELL. 
No. 2, VoL. X., FEBRUARY, 1900. PRICE 35. NET. a 


ConTENTS.—The Influence of Electrification on the Surface Tension of Water and Mercury. By Ernest Merritt and Samuel 
J. Barnett.—An Objective Representation of the Hysteresis of Iron and Steel. By Knut Angstrém.—A Determination of 
the Nature of the Electric and Magnetic Quantities, and of the Density and Elasticity of the Ether. II. By Reginald A. 
Fessenden.—Thermodynamic Notes (No. 10); Revision of some Thermal Data concerning Benzene. By K. Tsuruta.—An 
Efficient Boyle’s Law Apparatus. By W. J. Humphreys.—New Books. 


MACMILLAN AND CO., LimiTEp., LONDON. 
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MINERALOGY. 


Micro. Slides, Collections and Single Specimens of Minerals, Rocks and 
Precious Stones, for the Student, Teacher and Prospector. 

Elementary Collections in Case, go Specimens in Case, 6s. Blowpipe 
‘Cases and all necessaries for Field or Class Work. 


LESSONS GIVEN, 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by. 


JAMES R. GREGORY & CoO., 
Mineralogists, &c. 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and nape GEMS and PRECIOUS 
Mineral Specimens for M C llectors,and ail 


Rock Specimens and Microscopic Sections of Rocks and 
cut to order. 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 
Stores & Offices: 1 Kelso Place, KENSINGTON, W 


New CaTAtoGuEs AND Lists Free. 


ur poses. 
inerals 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10, 000, 000. 


The BIRKBECK ALMANACK, with ads petty post free. 
FRANCIS RAVENSCROFT, Manager. 


TO SCIENCE LECTURERS. 
HUGHES’ HOTO- PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuHutTrer, therefore no Flickering. Superb Mechanism. 


The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d- 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpEn, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Clas* 
Demonstration. Magnificent Results. Docwra Triple, Prize Medals 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN GuINNESS, Madame ApgE.iNA Patti, &c., &c. Patent Pamphengo, 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s; fa. Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kal “id Ch Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice = 
ravings, 6d. ; Post: e, 3@. List of 300 Lecture Sets, Science Subj = 
iews, &c., conee 2d. Pamphlets Free. W. C. HUG 
SPECIALIST, Pane he House, 82 Mortimer Road, Kingsland, N. 


TRADE. 


“OPTIMUS.” 


TELEGRAPHIC 
ADDRESS. 


PHOTOGRAPHIC 
APPARATUS 


CF BEST WORKMANSHIP 
FOR ALL PURPOSES. 


Catalogue POST FREE. 


PERKEN, SON & CO., LTD., Hovsorn circus, £.c. 


99, HATTON GARDEN 


LONDON. 


HARVEY 


STUDENTS’ SPECTROMETERS.—P. O. Bridge 


Sets, 


& PERAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN) 
HAVE FOR DISPOSAL A NUMBER OF 


NICOL PRISMS AND TOURMALINES Of various Sizes. | 
PROJECTION POLARISCOPES Of various Sizes in Stock, with large Nicol Prisms :-— 


for Schools.—Induction Coils.—Wimshurst Machines.—. 


X-Ray Apparatus.—Optical Banks, &c., &c 
Hf, & P. are the actual Manufacturers of the above. 


56 CHARING CROSS 


ROAD. LONDON, W.C. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO NATURE.,”’ 


Half-yearly 
Quarterly . . 

To ALL PLaces ABROAD :— 
Yearly. . . 
Half-yearly 
Quarterly - 


The telegraphic address of NATURE is “PHUSIS,” LONDON. 


CHARGES FOR Ss. 


*Three Lines in Column 
Per Line after. . . : 
One Eighth Page, or Quarter Column. of 
Quarter Page, or Half a Column . 
Half a Page, or a Column 
Whole Page... 


“The first line being in heavy type is charged fee as Two Lines, 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. _ 
OFFICE; ST MARTIN’S STREET, LONDON, 


w.c. 
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HARRIS'S ‘SPEGIALITIES.- —CATALOGUES UPON APPLICATION. 


ATWOOD 


¢, 8 tog feet 


P HARRIS. & C2L 
BIRMINGHAM. 


Reliable. Balances, P259A, Resistance Box, Post 
100 grm, to 1 mgm. Agate Office, 46-10% 
Planes and Knife Edges, 47754. 


6d. 3 Ste 
£1 ' and Reade Lantern, 
6929 


PHILIP HARRIS & Os: Lo, 
COMPLETE LABORATORY FURNISHERS, BIRMINGHAM. 


WATSON'S NEV MICROSCOPES AND APPARATUS. 
WATSON'S HOLOSCOPIC EYEPIECES, for WATSON'’S Parachromatic OIL IMMERSION CONDENSER. 


ape . Total ture, lanat t eds Un- 
use with either APOCHROMATIC or ACHRO- power 


provided to the special lenses employed, for WATS letely mounted with Iris m and Set of Stof 0 
altering the correction. There is no sacrifice of ON'S SCHOOL” COPE, 1, 
with in. Ob in Case . 

efficiency, the performance being equal to the WATSON’S , BOTAL" MICROSCOPE. A new model high-class 
most expensive Compensating or Huyghenian instrumen 

Oculars. FRAM” MICROSCOPE, A highest-class instrument at 

Magnifying Powers— very moderate cost. 


6 in. tube length, 5, 7, 10, and 14 diameters BACTERIOLOGICAL APPARATUS. MICROTOMES. Apparatus for 


LOG 
PRICE, in Student's Size and Pattern, either LOGICAL of tn 
power, 17/6 each. ‘ Watson's New Supplemental List to Catalogue No. 2, Post Free 


on application. 
Memental List, Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
thinned 40,000 first-class Micro-Slides, Post free on application. 


WATSON & SONS (Zstablished 1837), Opticians to H.M. Government. 
313 HIGH HOLBORN, LONDO W.C. New Branch Now Open: 16 Forrest Roap, EpinsurGu. And at 78 Swanston Street, Melbourne, 
Australia. pain 39 Gold and other Medals at the principal International Exhibitions of the World. 


CROSSLEY ’S GAS ENGINES. 


high, Graduated, £3 15s. 


HARRIS’S ORIGINAL PATTERN 
MACHINE, gorza, Accurate and Reliabl 


Mf GREAT 
“REDUCTION 


RECENTLY 
IN 


GAS 
CONSUMED. 


REMODELLED. 


CROSSLEY BROS., 1:.TD., OPENSHAW, MANCHESTER. 


THE NEW STIGMATIC LENS. 


‘SERIES ‘ll. F/6. 
BRITISH DESIGN AND WoREMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with /u// aperture to the extreme corners of the plate 
‘it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 

irrespective of distance, will be at once apparent’ to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF. ONE. 
Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


CA TALOGUE OF HIGH-CLASS CAMERAS -AND- LENSES, POST FREE. 


J. H. DALLMEYER, Ltd., 25 NEWMAN STRERT, OXFORD STREET, LONDON, W, 


Primes |. wanv (LAY AND DONS, LimiTEp, at 7 J 8 breau Street Hill, Queen Victaria Street, in the City of London and publishea % MACMILLAN 
AND Co. Lim:imD, at St. Martin’s Sureet, London, W.C., and THe MACMILLAN Company, 66 Fitth Avenue, New York.—THursoay, pril 5. 1900. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


70 the solid ground 
Of Nature trusts the mind which builds for aye.’—WORDSWORTH. . 


No. 1589; VOL. 61] 


THURSDAY, APRIL 12, 1900. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


Rights are Reserved. 


WIRELESS TELESRAPHY. 


The “*APPS-NEWTON” INDUCTION COILS have 
proved far superior to all others in telegraphing long distances 
without wires. 


They were used in the Government Experiments at Penarth 


and Dover ; also by Signor Marconi and the Wireless Telegraph 
Company in telegraphing to and from the Goodwin Lightship, 
and across the Channel; at the British Association Meeting at 
Dover for telegraphing to France ; and at the Naval Manceuvres, 
where a distance of sixty miles was covered, &c. 

After prolonged tests the ‘‘ Apps-Newton” Coils have been 
adopted by the Wireless Telegraph Company, by the War Office 
and by the Admiralty ; several have been sent to the Front in 
South Africa, and the ships of the Channel Squadron are now 
being fitted with them. 


PRICES ON APPLICATION. 
SOLE MAKERS: 
NEWTON & CoO., 


Scientific Instrument Makers to H.M. the Queen 
and the Government, 


3 FLEET STREET, LONDON, E.C. 


By the Late Dr. ST. GEORGE MIVART. 


THE 


GROUNDWORK OF SCIENCE. 


Large 8vo, Cloth extra, 6s. 

‘* His firm grasp of logical principles, steady insight, and 
clear reasonableness, eminently fit him for the task of exposing 
the fallacies of light scepticism, and quibbling cranks of the 
imagination.” — 7adlet. 

‘* We can do little more, in the limits of newspaper space, 
than announce, with a cordial welcome, a new and important 
work by Prof. St. George Mivart. . . . This is strictly a treatise 
on mental science, and proves once again the philosophic power 
of a thinker who has done so much as an observer and as a judge 
of evidence,”—-Weekly Regtster. 

The late Dr. St. George Mivart, in a letter written a few 
weeks ago, said :— 

** My last work, ‘The Groundwork of Science,’ has under- 
gone no ecclesiastical supervision, my convictions, when I wrote- 
it, being almost fully what they now are.” 


JOHN MURRAY, ALBEMARLE STREET, W. 


GRIFFIN’S NEW FORM OF APPARATUS 
For the ABSOLUTE 


EXPANSION OF SOLIDS 


(Weedon’'s Patent). 


= 


One great merit in the design of this 


A DIRECT MECHANICAL METHOD. 
ABSOLUTE READINGS OBTAINED. 
SIMPLEST DESIGN. 
Write for Particulars and Specimen Curves obtained. 
SOLE MAKERS: 
JOHN J. GRIFFIN & SONS, 
20-26 SARDINIA STREET, LONDON, W.C. 


NEGRETTI & ZAMBRA’S Self-Registering 


Barometers, Thermometers and Rain Gauges. 


Giving continuous Records on Charts, and only requiring attention 
once a week. 


= 
THE LARGE SIZE BAROGRAPH, £7 10 O 
urate Thermometers for all pur, 


Ace 
Illustrated Price List of Instruments free by post to all 
parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Brancies—45 CoRNHILL, and 122 REGENT STREET. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER, 1900. 
Lecrure Hour, 3 OcLOcK P.M, 

HuGu Rosert Mitt, Esq., D.Sc., LL.D., F.R.S.E., Librarian Royal 
Socjety. Three Lectures on Studies in British Geographys: 
41) The English Lakes; (2) The Clyde Sea Area; (3) A Corner of Sussex. 
On Tuesdays, April 24; May 1,8, Half-a-Guinea the Course. 

ALEXANDER Hitt, M.A., M.D., Master of Downing College, Cambridge- 
Two Lectures on “‘ Brain-tissue considered as the Apparatus of Thought.’ 
(Illustrated by Photomicrographs of Brain-tissue.) On Tuesdays, May 15, 
22. Half-a-Guinea. 

R. Warwick Bonp, Esq.» M.A. Two Lectures on (1) ‘‘ Ruskin, Man 
and Prophet ; (2) Ruskia, the Servant of Art." On Tuesdays, May 29; 

une 5. Half-a-Guinea. 

Pror. Dewar, M.A., LL.D., F.R.S., 44.2./., Fullerian Professor of 
‘Chemistry, R.I. Four Lectures on ‘‘ A Century of Chemistry in the Royal 
Institution.” On Thursdays, April 26; May 3, to,17. Half-a-Guinea. 

Tue Rev. Canon AinGer, M.A., LL.D. Three Lectures on ‘‘ Chaucer.” 
On Thursdays, May 24, 31; June 7. Half-a-Guinea. 

Srantey LaNne-Poote, Esq., M.A. (Oxon), Professor of Arabic at 
Trinity College, Dublin. Two Lectures on ‘‘ Egypt in the Middle Ages.” 
‘On Saturdays, April 28; May 5. Half-a-Guinea. 

Atrrep M.D., B.A. Two Lectures on South Africa; Past 
aud Future.” On Saturdays, May 12, 19. Half-a-Guinea. 

Str FREDERICK Brive, Mus. Doc., Organist of Westminster Abbey, and 
Gresham Professor of Music. Three ctures on “‘The Growth of 
Chamber Music, from Allegri’s Symphonia (1580-1652) to Haydn's First 
ease "(with Musical Illustrations). On Saturdays, May 26 ; June 2, 9. 

alf-a-Guinea. 

Subscription (to Non-Members) to all Courses of Lectures (ex 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 
PADDINGTON, W. 

The SUMMER SESSION will BEGIN on May rst. 

The Hospital is in close proximity to Paddington Station, Great Western 
Railway, to the terminus of the Great Central Railway, and to several 
stations of the Metropolitan and District Railways. The School provides 
complete preparation for the Higher Examinations and Degrees of the 
Universities. The Hospital affords great facilities for all branches of 
clinical study. The numercusclinical appointments in the Hospital are free 
to all students, and the resident medical appointments are awarded by 
competitive examination. 

The NEW OUT-PATIENTS’ DEPARTMENT in the Clarence 
Memorial Wing, with its extensive accommodation and modern equipment, 
possesses exceptional advantages for clinical work. 

ENTRANCE SCHOLARSHIPS IN NATURAL SCIENCE.—One 
of £144, twoof £78 15s., one of £52 10s., two of 457 ‘= (for students 
from Oxford and Canbridge) will be awarded by Examination in 
September. 

SPECIAL TUITION is provided for the various Examinations of the 
Universities of Oxford, Cambridge, and London, for the Fellowship of the 
Royal College of Surgeons, and for all the Final Examinations, without 
additional fees. 

IMPROVED LABORATORIES.—The Physiological Laboratories 
have been further extended, and a Special Physiological Lecture Room for 
advanced practical classes has been added. New Pathological and Bacte- 
riological Laboratories have also recently been provided, and the Chemical 
Laboratory enlarged. 

PRELIMINARY SCIENTIFIC COURSE.—Special Classes, in- 
cluding Lectures and Laboratory Work, are held throughout the year. The 
prospectus, containing particulars of fees, &c., may be had on application to 


the Secretary. 
H, A. CALEY, M.D., Dean. 


‘from Christmas to Midsummer), Two Guineas. Tickets issued daily at the 
Institution, or sent by post on receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 


The Friday Evening Meetings will be resumed on April 27, at 9 p.m., 
when the Ricut Hon. Lorp Ke tvin will give a Discourse on “ Nineteenth 
Century Clouds over the Dynamical Theory of Heat and Light.” Succeed- 
ing Discourses will probably be given by Prof. T. E. Tuorre, Sipney Leg, 
Esq., Prof. J. A. Ew1na, Paances Fox, Esq., Sin Henry Roscoe, and 
other Gentlemen. To these Meetings Members and their Friends only are 
admitted. 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL, 


(CLOSE TO OXFORD CIRCUS), LONDON, W. 


The SUMMER SESSION, 1900, will commence on Tuesday, May 1. 

Full opportunities for study are offered to Students preparing for any of 
the Examinations in Medicine and Surgery in the United Kingdom. 

Classes will be held in the following subjects :—Midwifery, Pathology, 
Pathological Histology, Bacteriology, Forensic Medicine and Public 
Health, Anatomy, Practical Physiology and Histology, Chemistry and 
Practical Chemistry, Materia Medica, Therapeutics, Psychological Medi- 
cine with Clinical Demonstrations, Practical Pharmacy, 

Students entering in May are eligible to compete for the Entrance 
Scholarships (value £100 and £60) awarded at the commencement of the 
ensuing Winter Session. The Broderip Scholarships, Governors’ Prize, 
Hetley Prize, Lyell Medal, Leopold Hudson Prize, and Freeman Scholar- 
ship, are awarded annually, the Murray Scholarship (in connection with the 
University of Aberdeen) every third year. Eighteen resident appointments 
are open for competition annually, without fee. 

The composition fee, admitting to the whole curriculum, is 135 guineas ; 
if paid in three instalments, first instalment 60 guineas. 

‘or University of London Students requiring Preliminary Science In- 
struction, 150 guineas, or by instalments. For members of Universities 
recognised by the General Medica] Council, and other Students who have 
completed their Anatomical and Physiological studie<, the fee for admission 
as General Students is 70 guineas, or by instalments, 75 guineas. Students 
from the Universities of Oxford and Cambridge entering in May are eligible 
to compete for the University Scholarship of £60 awarded at the commence- 
ment of the Winter Session. Fee for Dental Students, 54 guineas. 

New Laboratories and Class-rooms for Physiology, Chemistry, Biology, 
Pathology, Bacteriology, with all modern improvements as well as a new 
and larger Dissecting Room and Operative Surgery Room are now in 
regular use. 

The Residential College contains accommodation for Thirty Students. 

For Prospectus and further Particulars, apply to 

W. PASTEUR, M.D., Dean. 


UNIVERSITY COLLEGE, LONDON. 
FACULTIES OF ARTS AND LAWS AND OF SCIENCE. 


DEANS: 
Professor W. P. Ker, M.A., LL.D. (Arts and Laws). 
Professor VAUGHAN Har.Ley, M.D. (Science). 
The Third Term begins Tuesday, April 24th. 
For prospectus, &c., anply to 
J. M. HORSBURGH, M.A., Secretary. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £410 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 

The Hospital contains accommodation for 644 beds, and arrangements are 
being made as rapidly as possible to place the entire number at the service 
of the sick poor, by reopening the Wards that have been closed for want of 
funds for the last fifteen years. i! 

The Appointments tenable by Students have recently been increased by 
more than 150 a year, chiefly by the addition of Clerkships and Dresserships 
in the departments of Ophthalmology, Gynzcology, and Otology. a 

To augment the teaching of special subjects, Registrars and Tutors have 
been appointed in the Ophthalmic and Obstetric Departments. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 

A... .. oe School provides the full Curriculum required for the L.D.S. 
ngland. 

The Clubs’ Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the Colle; e, &c., 
apply personally, or by letter to the Dean, Guy's Hospital, ndon 
Bridge, S.E. 


GLASGOW ROYAL INFIRMARY. 


The SUMMER SESSION opens on APRIL 24, 1900. The number 
of beds, including the Ophthalmic Department, is 6t2. i 

Special Wards and Beds are set apart for the treatment of the Diseases of 
Women, of the Throat and Nose and of the Ear; and there isa specially 
well-equipped department for the treatment of Diseases and Injury of the 
Eye. Women Students are admitted to the Clinical Teaching and Practice 
of the Infirmary ; Medical and Surgical Wards being set apart for their 
exclusive use. 

House AppointMENTS.—Five House Physicians and Seven House 
Surgeons are elected every six months, and an Assistant to the Gyne- 
cologist, wno boards but is non-resident, is elected at the same time. 
Women are eligible for this appointment. 

Dressers, Clinical Clerks, and Assistants to the Pathologist are selected 
from the Students. 

Bursariges.—The David Foulis Scholarship and the John Reid Prize, 
value £25 each, are open to Students of the Royal Infirmary. 

Fees, which include Hospital Practice and the Clinical Lectures—for 
one year, £10 10s; six months, £6 6s.; Three Months, £4 4s. The total 
fee is ar. Vaccination, 411s. Pathology, £4 4s. Bacteriology, £2 2s. 

For further information apply to 


M. THOMAS, M.D., Superintendent. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
(UNDER THE Auspices OF HER Majesty’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE ITIOSPITALS OF THE SEAMEN’S 
SOCIETY. 


The next SESSION commences on TUESDAY, MAY 1, 1900. 

For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micwexut, Esq., Seamen’s Hospital, Greenwich, 5.K.: or to Dr, Rees, 
the Medical Tutor, at the School. 
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BARGAINS IN SCIENTIFIC BOOKS. 


CAMPBELL (D.H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. Fully Illustrated. Medium 8vo. (Pub. 14s. net.) 4s, 

‘Dr. Campbell's book is clearly written, well illustrated, is provided 
with an accurate bibliography and a copious index, so that it will take its 

lace at once as a standard classic, and will, we think, retain that position 

‘or no inconsiderable period.”--Gardener's Chronicle. 

BATESON (W.), MATERIAL FOR THE 
STUDY OF VARIATION, treated with especial need to Discon- 
tinuity in the Origin of Species. By WILLIAM BATESON, M.A., 
a St. John’s College, Cambridge. 8vo, Cloth. (Pub. 21s. 
net. S. 

‘* The whole work must be carefully read by every serious student ; and 
there can be no question of its great and permanent value as a contribution 
to our knowledge of a particular class of variations, and as a stimulus to 
a work in a department of knowledge which is too much neglected.” — 

‘ature. 

HEADLEY (F. W.), THE STRUCTURE 
AND LIFE OF BIRDS. By F. W. HEADLEY, M.A., F.Z.S., 
Assistant Master in Haileybury College. With 78 Illustrations. 
Crown 8vo, Cloth. (Pub. 7s. 6d.) 1s. 6d. 

‘© We know of no book, at any rate, no modern book, which covers pre- 
cisely the ground of Mr. Headley’s Manual; it strengthens decidedly a 
weak point in Ornithological literature, and this fact, coupled with the ex- 
cellence of the illustrations, should ensure for it a wide circulation.” —/d7s. 


S (Prof. ELLIOTT), HANDBOOK 


OF FIELD AND GENERAL ORNITHOLOGY, a Manual of the 
Structure and Classification of Birds, with Instructions for Collecting 
pw Specimens. Illustrated. Demy 8vo, Cloth. (Pub. 
10S. s. 6d. 
The volume consists of two distinct parts :—Part I.—Field Ornithology 
ins the Instructions for the Observation and Collection of 
Birds in the field, po | for the Preparation and Preservation of Specimens 
for scientific study in the Cabinet. Part I1.—General Ornithology is a 
technical Treatise of the Classification, the Zoological Characters, and the 
Anatomical Structgre. CuapTers.—Implements for Collecting and their 
‘Use—Dogs—Suggestions and Directions for Field-work—Hygiene of 
Collectorship—Registration and Labelling—Instruments—Materials and 
Fixtures—How to make a Bird-skin—Collection of Nests and eo 
of a Collection— Definition of Birds—Principles and Practice of Classifica- 
tion—Definitions and Descriptions of the Exterior Parts of Birds—An 
Introduction to the Anatomy of Birds. 
Inland Postage 3d. extra on one, or 6d. on four. 
H. J. GLAISHER, New and R i in Bookseller, 57 Wigmore Street, 


London, W. 
Catalogues Post Free on application. 


JAS. SWIFT & SON, 


MANUFACTURING OPTICIANS. 


SOLELY APPOINTED TO THE A.M. Dept. 
War OFFICE, FOR THE SUPPLY 
oF MICROSCOPES. 


Patent form of Student’s Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 
in 


ase, from 
£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary's, St. Bartholomew's, Guy's, 
Middlesex, London, and St. Thomas’s. 


Seven Gold Medals awarded for excel- 
lence of manfacture. 


tal Als, 
Ci on App 


81 TOTTENHAM COURT ROAD, WwW. 


LETCHER & SONS (formerly Letcher Bros. ), 
SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 
BLOWPIPE CABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


PRICE LIST, POST FREE, ON APPLICATION, 


For Photography, Unsurpassed Jor fine definition. 


Gone JENses 


TAYLOR, TAYLOR, & HOBSON, 


Stoughton Street Works, Leicester; 
and 18 Berners Street, London, W. 


ECLIPSE SUN. 


COOK'S SELECT CONDUCTED TOURS 


NAVALMORAL ALGIERS, 


By short Sea Route 
Including Dover and CALats, including 


PARIS, BORDEAUX, PARIS, MARSEILLES, 


ALGIERS 


Inclusive Fare, £30. | Inclusive Fare, 29 Guineas. 


LEAVING LONDON, MONDAY, MAY 2ist. 


Including First Class Rail and Steamer Tickets for the Round ; 

First-class Hotel Accommodation; Omnibuses to and from 

Hotels while with the Conductors; Carriage Excursions ; Fees 

to Hotel and Railway Servants and Admission Fees at 
all places of interest visited with the Conductors. 


PROGRAMMES FREE ON APPLICATION. 
INDEPENDENT TICKETS BY ALL ROUTES. 


THOS. COOK & SON, 


LUDGATE CIRCUS, LONDON, 
AND BRANCH OFFICES. 


MULLER 


SCIENTIFIC GLASS BLOWERS, 


AND MANUFACTURERS OF 
CHEMICAL & PHYSICAL APPARATUS, 


X-Ray Tubes, Argon and Helium Spectrum Tubes» 
pecial —— for Research, Chemical 
hermometers, &c., &c. 


GEISSLER 
TUBES. 


The Flowers a 
pearing in their 
Natural Colours 
under the 

Kathode Rays. 
PRICE £1:1:0 
AN ASSORTMENT KEPT IN STOCK. 


PRICE LISTS OF CHEMICAL 
APPARATUS ON APPLICATION. 
List of BALANCES also Post Free. 


148 HIGH HOLBORN- 
LONDON, W.C. 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

The Hospital is the largest in the kingdom; nearly 800 beds are in 
constant use, and no beds are closed. Being the only General Hospital for 
East London—v.e. for a million and a half people—the practice is immense. 
In-patients last year, 11,622; Out-patients, 178,838; Accidents, 17,370; 
Major Operations, 2320. 

APPOINTMENTS.—Owing to the enormous number of patients, more 
Appointments are open to Students than at any other Hospital. Sixty 

ualified Appointments are made annually, and more than 150 Dressers, 
iinical Clerks, &c., appointed every three months. All are free to 
Students of the College. Holders of Resident Appointments have Free 
Board. 

ScHOLARSHIPS AND PrizEs.—Twenty-seven Scholarships and Prizes 
are given annually. Students entering in May can compete for five 
Entrance Scholarships in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for examination in Chemistry, &c., in July. 

Sreciat Cvasses are held for the University of London and other higher 
Examinations. Special entries for Medical and Surgical Practice can be 
made. Qualified Practitioners will find excellent opportunities for studying 
the rarest diseases. 

Areduction of 15 Guineas is made to the Sons of Members of the Profession. 

ENLARGEMENT OF THE COLLEGE.—The new Laboratories and Class- 
rooms for Bacteriolo,y, Public Health, Operative Surgery, Chemistry, 
Biology, &c., have now been added, with all modern improvements. 

The Clubs’ Union Athletic Ground is within easy reach of the Hospital. 

The Metropolitan and other Railwayshave Stations close to the Hospital 
and College. 

For Prospectus and information as to Residence, &c., apply personally, 


or by letter, to 
MUNRO SCOTT, Warden. 
Mile End, E. 
THE ZOOLOGICAL SOCIETY OF 
LONDON. 


Four [Zoological Lectures will be delivered in the Society's Meeting- 


roor 3 Hanover Square, W., on Thursdays at 4.30 p.m. (after the 
Genera: Meetings), on April 19, May 17, Tens 21, and July 19, as 
follows :— 

Date. Subject. Lecturer. 
Thursday, April 19. The Animals of Australia. 


Mr. A. Woopwarp, F.Z.S. 


” May 17. The Freshwater Fishes of Africa. 
Mr. G. A. Boucencer, F.R.S., F.Z.S. 

” June at. The Gigantic Sloths of Patagonia. 
of. E. Rav LanKEsTeER, F.R.S., F.Z.S. 
” July ro. Whales. Mr. F. E. Bepparp, F.R.S., F.Z S. 


Tickets for these Lectures may be obtained at the Society's Office, price 
2s. 6d. each Lecture. Fellows of the Society can obtain Free Tickets for 
themselves and two friends on application. 


SCIENCE AND ART EXAMS. 


LONDON anv SOUTH KENSINGTON. 
Oral or Correspondence Preparation by SPECIALIST TUTORS. 


New and Perfected System of Correspondence Tuition... WORKSHEETS 
A SPECIALITY, savirg Time and Trouble. 


ADDRESS :— 
24 CHANCERY LANE, 


JOHN GIBSON, M.A., 


BLACKBURN MUNICIPAL 
TECHNICAL SCHOOL. 


Applications are invited for the ition of SECOND ASSISTANT 
LECTURER in the Physics and Electrical Engineering Department, for 
next Session. The duties include part of the Physics teaching in the 
Day School, and some evening work. Salary, £100 per annum. 

_ Applications should be sent in not later than April 28th, to the under- 
signed, from whom further particulars may be obtained. 


A. W. KING, Secretary. 


SCIENCE EXAMINATIONS. 

For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 

Well-equipped LABORATORIES, DAY AND EVENING. 


er Class “uition. 
**R.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


Personal 


Partner Wanted in a Scientific Manufac- 
turing Business, with £1000 or upwards. Would suit Scientific Man 
or Son ; exceptional opening ; Capital wanted to carry out the Orders 
open, and—by enlarging Business—to avail of greatly increased trade 
omen Profits very large.—Address, ‘‘ Scientific,” care of NATURE 

ice. 


WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading to “1 mm. £6 19 


” ” 05 ” 7 0 
” ” 7 10 
“OI 55 


8 5 
1 BELMONT STREET, CHALK FARM, N.W. 
CARL ZEISS, OPTICAL WORKS, JENA. 


Binary Apochromatic Telescope Object-Glasses, free from Secondary 
Spectrum, for Visual purposes. Aperture from 1°17 to 1°20. 

Triple Photo-Visual Object-Glasses, free from Secondary Spectrum and 
Differences in Focus, for Observation and Photography. Aperture 1°10 to 
1°15. 
Apochromatic Aplanatic Object-Glasses, with reduced Secondar Spec- 
trum, for Astro-Photography. 
Achromatic Eye-Pieces, with long Eye-Distance. 
Telescope Object-Glasses made of ordinary Silicate Glasses. 
Objectives, Prisms, Eye-Pieces, and all Astronomical Accessories. 
Complete Mounts for Telescopes in any desired form and size. 

Special Astronomical Catalogue, in German, French or English, 

Sree on application. 


London Branch: 29 Margaret Street, Regent Street, W. 


C. BAKER, 
MICROSCOPE 
MANUFACTURER. 
CATALOGUE 1899-1900 


Post Free to readers of this 
Journal, Apply— 


244 HIGH HOLBORN, W.C. 


EVERETT & CO., 


Mechanical Engineers and Electricians, a 
22 CHARTERHOUSE SQUARE, E.C. $ 
MAKERS OF HIGH-GRADE 34 
PHYSICAL & ELECTRICAL APPARATUS. re 
Aut Kinps oF Work. ra} 
&@ Our List is now ready, and may be had post Fe 
ree on application. 


See ‘‘ Notes” in Naturg, March 15. 1900. 


GLASS 
BLOWING 


GEISSLER TUBES IN BEAUTIFUL DESIGNS. 
TUBES containing specimens of Fluorescent and Phosphorescent 
Minerals, Salts, Rubies, &c. 

ILLUSTRATED TUBE contains Vanes which Fluoresce in three 
brilliant colours, and revolve by means of Cathode Rays. 


COSSOR, 67 FARRINGDON ROAD, E.C. 
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+ 
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Second Volume. 


A SELECTION OF PHOTOGRAPHS OF STARS, 
STAR CLUSTERS, AND NEBULE, 


Together with Information concerning < Methods employed in the Pursuit of 
Celestial Photography (Illustrated by 72 Photographs reproduced in Collotype), 


By ISAAC ROBERTS, D.Sc., F.R.S. 


Now Ready. Royal Quarto. Price 30s., post free. 


LONDON: BNOW LEDGE OF FICE,326 HIGH HOLBORN,W .C. 


THE G&OGRAPHICAL JOURNAL. READY. 


Price 2s. CONTENTS.—APRIL. 
Af Pathymetrical Survey of the Freshwater J.ochs of Scutand. By Sir | Tenth aon, Illustrated with numerous Plates and Diagrams. 
John Murray, K.C.B., and Fred P. Pullar, Esq.. F.R- Pp. 502. Cr. 8vo. Cloth, 6s. net. 
A Fragment of the Geography of t.ngland—south- West Saseex. By Hugh 


New Light ow some Mediaeval Maps. By C. Raymond Beaskey. [NSTRUGTI ON IN PHOTOGRAPHY. 


Moore’s Expedition of Tanganyika. 
The Ruined Cities of Central America—Revicw. By Cvlonel G. E. 


Church. 
Narrative of a Journey to the Lakes Rakas-Tal and Manasarowar. in Si 2 
ay -General Sir Richard Strachey, R.E., G.C.S.1. Sir W. de W. ABNEY, K.C.B., D.C.L., F.RS. 
1 o Monthly ey ee Revised and greatly enlarged, bringing the book up to date, 
Obituary : Admiral Somerset ; Dr. Friedrich Jagor. and including additional chapters on Photo-block Work, Threée- 


Correspondence : Fish in Frozen Rivers and Lakes. By Surgeon-Major | colour Work, Hand Camera and Film Photography, Paper 


Geo. Henders 
Meetings of the Royal Geographical Society, Session 1899-1900. Processes, New Developers, &c., &c. 


Geographical Lite: ature of the Month 
Numerous Maps and IIlustrations. 


EDWARD STANFORD. 26-27 Cockspur Street, Charing Cross, S.W. 


INORGANIG EVOLUTION 
, The Colours, Tints, and Shades of the Wings are true to Nature and as 


° rfect as if Photographed in Colours (were this possible). They are done 
AS STUDIED BY a secret process, and scarcely distinguishable from the real insect. 


SPECTRUM ANALYSIS. 
SIR NORMAN LOCKYER, KCB, PRS.) 


THE REMAINING PORTION OF THE “SAMUEL STEVENS” 
COLLECTION. 


London: SAMPsON Low, MARSTON & Company, Limited, 
St. Dunstan’s House, Fetter Lane, Fleet Street, E.C 


MACMILLAN AND CO., LTD., LONDON. 
On the OCCURRENCE of CYANOGEN | MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on Monday, 


COMPOUNDS in COAL-GAS, and of the SPECTRUM of CYAN- 
OGEN in that of the Oxy-Coal-Gas Flame. April 23, the remaining portion of the well-known Collection of British 
: Lepidoptera formed by the late SAMUEL ae, Esq., F.E.S., 
By W. N. HARTLEY, F.L.S., pidop a. he Supp 
of Macros an the Duplicates, together wit e inets S, &C. 
NS. Price On View Saturday prior, from 1o till 4, and Morning of Sale. Catalogues 
on application, post tree. 4 


WILLIAMS & NORGATE, 14 Henrietta Street, W.C. 


SOPTIMUS.” 


PHOTOGRAPHIC 
APPARATUS 


CF BEST WORKMANSHIP 
FOR ALL PURPOSES. 


POST FREE. 


PERKEN, SON & CO., LONDON. 
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A. AND GC. BLACK’S LIST. 


A TREATISE ON ZOOLOGY. 
By E. RAY LANKESTER, M.A., LL.D., F.R.S., Hon. 
Fellow of Exeter College, Oxford; Director of the 
Natural History Departments of the British Museum ; 
Fulierian Professor of Physiology and Comparative 
Anatomy in the Royal Institution of London. Profusely 
Illustrated. To be completed in Ten Parts. NOW 
READY. Part III. THE ECHINODERMA. By F. 
A. BATHER, M.A., assisted by J. W. GREGORY, 
D.Sc., and E, S. GOODRICH, M.A. Demy 8vo, paper 
covers, price 12s. 6d net; cloth, price 15s. net. 

“It is marked by three characteristics, which indeed may be regarded 
as now indispensable to any scientific work of value—perfect lucidity in 
the iliustrations, which are numerous, and, of course, specialy drawn by, 
or under the direction of, the author ; a careful exposition of the historical 


development of life-forms ; and complete biographies on each branch of the 
subject.” —Z iterature. 


NOW READY. Demy 8vo, cloth, price 12s. 6d. net. 


ANIMAL KINGDOM. A Theory of the Evolution 
of Secondary Sexual Characters. By J. T. CUNNING- 
HAM, M.A. Containing 32 Illustrations. 

““Mr. Cunningham has elaborated a theory of evolution in answer to 
the problem: What are the causes which have produced the three kinds of 
structural difference in animals? He supports his theory by facts and 
illustrations drawn mainly from the works of others. A book of distinct 
scientific importance. The present volume is well printed and profusely 
illustrated with carefully executed figures." —7he Outlook. 


NOW READY. Crown 8vo, cloth, price 3s. 6d. 


INTRODUCTION TO STRUC- 
TURAL BOTANY. Part II. Flowerless Plants. 
Third Edition. By D. H. SCOTT, M.A., Ph.D., 
F.R.S., Honorary Keeper of the Jodrell Laboratory, 
Royal Gardens, Kew. 


“*It stands out from the ever-increasing crowd of guides, text-books, and 
manuals, in virtue not only of originality of design, but also of the fact that 


the subjects treated have been specially investigated for the purpose of the . 


book, so that we have not the mere compilation of a book-man, but an 
account based on the results of the author's own observation.” —NVatural 
Science. 


NOW READY. Post 8vo, cloth, price ras. 6d. 


ALGEBRA, An Elementary Text-book for 
the Higher Classes of Secondary Schools and Colleges. 
Part II. Second Edition, By Prof. GEORGE 
CHRYSTAL, M.A., LL.D. 


“The merits of the work are so well known that it is unnecessary to do 
more than announce the publication of the new edition.” —Nature. 


NOW READY. Demy 8vo, cloth, price 7s. 6d. net. 


‘THE GRAMMAR OF SCIENCE. 


By KARL PEARSON, M.A., F.R.S., Professor of 
Applied Mathematics and Mechanics in University College, 
London. Second Edition, thoroughly Revised and much 
Enlarged. Contains Two entirely New Chapters on 
Natural Selection and Heredity, embracing a Popular 
Account of Prof. Pearson’s own more recent work in this 
direction. Containing 33 Illustrations in the Text. 


‘It is still a grammar in that it deals with the foundations of science ; 
but a far more ambitious title might have been given to so comprehensive a 
work.” — The Bookman: 


NOW READY. Demy 8vo, cloth, price ros. 6d. 


TEMPERATE CHILE: 2 Procressive 
Spain. By W. ANDERSON SMITH, formerly Special 
Commissioner to the Chilian Government to Report on 
their Rivers. 

** The book is both charming and valuable.”—Nature. 


A. AND C. BLACK, SOHO SQUARE, LONDON. 


ROSS, Ltd., 
Manufacturers of Celebrated 
ROSS’ PORTRAIT AND VIEW LENSES 
ROSS-ZEISS’ ANASTIGMATIC LENSES 
ROSS-GOERZ’ DOUBLE ANASTIGMATS 
ROSS’ NEW HAND-CAMERA LENSES 
ROSS’ FIELD AND STUDIO CAMERAS 

ROSS’ SPECIAL HAND CAMERAS 
ROSS’ NEW ENLARGING LANTERNS 
ROSS’ PATENT SCIENCE LANTERNS 
ROSS’ NEW ECLIPSE MICROSCOPES 
ROSS’ IMPROVED TELESCOPES 
ROSS’ FIELD AND OPERA GLASSES 


ROSS’ NEW PRISMATIC BINOCULARS 
&e., &e., &e. 


ROSS, Ltd., 
(Estas. 1830.) 
MANUFACTURING OPTICIANS, 
111 NEW BOND ST., LONDON,W., 


AND 
31 COCKSPUR ST., CHARING 
CROSS, S.W. 


“IMPROVED D’ARSONVAL 


GALVANOMETERS. 


PRICES 
DEFLECTIVE, 
£4~10-0 
LIBERAL DISCOUNTS. 
WORK. 


Write for Price List and Particulars of Potentiometers: 
Galvanometers, Electrical Thermometers, Experi- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 


“* THRIPLANDS,” 
Laboratory { vensineTON cout, } LONDON, W. 
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GRIFFIN’S METALLURGICAL SERIES. 


Edited by Sir W. C. ROBERTS-AUSTEN. 
NOW READY. Illustrated, Cloth, Price 16s. 


SILVER, 
BEING Part II. oF 
THE METALLURGY OF LEAD AND SILVER. 
BY 
H. F. COLLINS, A.R.S.M. 
Complete in itself, and sold separately. 
ConrTENTS :— 


Properties of Silver and its Principal Compounds.—Silver Ores.—The 
Patio Process.—The Kayo, Fondon, Kréhuke and Tina Processes.—The 
Pan Process.—Roast Amalgamation. —Treatment of Tailings and Con- 
centrates.-Retorting, Melting, and Assaying.—Chloridising- — 
The Augustin, Claudet, and Ziervogel Processes.—The Hyposulphite 
Leaching Process.—Refining.—Matte Smelting in Blast Furnaces.— 
Pyritic Smelting —Matte Smelting in Reverberatories.—Silver-Copper 
Smelting and Refining.—INpex. 


Already Issued, uniform with above, Price 16s. 
Part I., LEAD. A Treatise on the Manufacture of Lead, and 
on Smelting, Desilverisation, Assay, and Analysis. 


NOW READY. With Frontispiece, Plans, and Illustrations, Price 6s. 
THE 


CYANIDE PROCESS OF COLD EXTRACTION, 


A TEXT-BOOK FOR THE USE OF MINING STUDENTS, 
METALLURGISTS, AND CYANIDE OPERATORS. 


BY 


JAMES PARK, F.G.S., M.Inst.M.M., 


Late Director, Thames School of Mines, ond Geological nonen and 
Mining Geologist to the Government of New Zealand. 
First English Edition, thoroughly Revised and greatly Enlarged from the 
Third Edition (published in New Zealand). With additional details con- 
cerning the Siemens-Halske, and other recent Processes of Extraction. 


GRIFFIN & Co., Lrp., 
EXETER STREET, STRAND. 


LONDON : 


DUDDELL 
OSCILLOGRAPH. 


An Invaluable Instrument for 
Alternate Current Work. 
This Galvanometer has the shortest 
periodic time of any Instrument 


E. LEYBOLD'S NACHFOLGER, 


SCIENTIFIC INSTRUMENT 
MAKERS, 


COLOGNE (GERMANY). 


containing 3400 numbers and 1200 illustrations, 


sent on application. 


yet constructed, viz. 0°0001 Second, 
is perfectly dead-beat, and the self- 


induction is practically nil. 


WRITE FOR DESCRIPTIVE PAMPHLET. 
SOLE MAKERS— 


SCIENTIFIC INSTRUMENT CO. 


LIMITED, 


CAMBRIDGE. 


NEW MODEL £8 
PORTABLE 
EQUATORIAL 
MOUNTING 
For 3" or 34" i 
TELESCOPES. 
iss 


EQUATORIAL MOUNTING with Divided Circles and Stend 
fitted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3’ Telescope, £25. 


ILLUSTRA TED CATALOGUE GRA TIS. 


J. H: STEWARD, 
OPTICIAN, 
406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 
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New Catalogue of Physical Apparatus, aa 
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MACMILLAN & CO.’S 


BOOKS FOR THE SPRING. 


THE GARDEN. 


21st THOUSAND. 


ELIZABETH and her GERMAN 


GARDEN. Extra crown 8vo, 6s. 
11TH THOUSAND. 


THE SOLITARY SUMMER. 


By the same Author. Exira crown 8vo, 6s. 


THE BOOK OF THE ROSE. 


By Rev. A. FOSTER-MELLIAR, M.A. _Iilustrated. 
Extra crown 8vo, 8s. 6d. net. 


GARDEN MAKING. Suggestions 


for the Utilisation of Home Grounds. By L. H. 
BAILEY. Globe 8vo, 4s. net. 


GARDEN FLOWERS AND 


PLANTS. A Primer for Amateurs. By J. WRIGHT, 
F.R.H.S. With 50 Illustrations. Pott 8vo, Is. 


A YEAR IN A LANCASHIRE 


GARDEN. By HENRY A. BRIGHT. Crown 8vo, 
35. 6d. 


THE ENGLISH FLOWER 
GARDEN. By HENRY A. BRIGHT. With illus- 
trative notes. Crown 8vo, 35. 6d. 


THE COUNTRY-SIDE. 


TALES OF THE BIRDS. By 


W. WARDE FOWLER, M.A. Iilustrated. Crown 
8vo, 35. 6d. 


A YEAR WITH THE BIRDS. 
By W. WARDE FOWLER, M.A. _ With Illustrations 

. by BRYAN HOOK. Third Edition. Enlarged. 
Crown 8vo, 35. 6d. 


SUMMER STUDIES OF BIRDS 


AND BOOKS. By W. WARVE FOWLER, M.A. 
Crown 8vo, 6s. 


CURIOSITIES OF NATURAL 
HISTORY. By FRANCIS T. BUCKLAND. Popular 
Edition, with a few Illustrations. Each series separately, 
in small 8vo, price 2s. 6d. as follows: FIRST SERIES 
—Rats, Serpents, -Fishes, Frogs, Monkeys, 

SECOND SERIES—Fossils, Bears, Wolves, Cats, 
Eagles, Hedgehogs, Eels, Herrings, Whales. THIRD 
SERIES—Wild Ducks, Fishing, Lions, Tigers, Foxes, 
Porpoises. FOURTH SERIES—Giants, Mummies, 
Mermaids, Wonderful People, Salmon, &c. 


ROUND THE YEAR. A Series 


of Short Nature Studies. By Prof. L. C. MIALL, 
F.R.S. With Illustrations, chiefly by A. R. HAM- 
MOND, F.L.S. Crown 8vo, 55. 


MADAME HOW AND LADY 
WHY ; or First Lessons in Earth-lore for Children. By 
CHARLES KINGSLEY. Crown 8vo, 3s. 6d. 


THE COUNTRY-SIDE—(continued.) 
AMONG ENGLISH HEDGE- 


ROWS. Written and _ Illustrated by CLIFTON 
JOIINSON. Extra Crown 8vo, gilt top, 8s. 6d. net. 


NATURAL HISTORY AND 
ANTIQUITIES OF SELBORNE. By GILBERT 
WHITE, with Notes by FRANK BUCKLAND, a 
Chapter on Antiquities by Lord SELBORNE, and new 
Letters. Illustrated. Crown 8vo, 6s. 


FORTY YEARS IN A MOOR. 


LAND PARISH. Reminiscences and Researches in 
Danby-in-Cleveland. By the late CANON ATKIN- 
SON, D.C.L. With Maps and Illustrations. Extra 
crown 8vo, 5s. net. Illustrated Edition, 12s. net. 


HIGHWAYS & BYWAYS. 
NORMANDY. By PERCY 


DEARMER, MA. Illustrated by JOSEPH 
NELL. Extra crown 8vo, 6s. [ Just ready. 


DONEGAL, &.. By STEPHEN 
GWYNN. Illustrated by HUGH THOMSON. Extra 


crown 8vo, 6s. 


YORKSHIRE. By ARTHUR H. 


NORWAY. Illustrated by JOSEPH PENNELL and 
HUGH THOMSON. Extra crown 8vo, 6s. 


NORTH WALES. By A. G. 


BRADLEY. Illustrated by HUGH THOMSON and 
JOSEPH PENNELL. Extra crown 8vo, 6s. 


AND CORNWALL. 

A. H. NORWAY. _Iilustretet by JOSEPH 

PENNELL and HUGH THOMSON. Extra crown 
vo, 6s. 


MR. HISSEY’S ROAD BOOKS. 
OVER FEN and WOLD. With 


Fourteen Full-page (and some smaller) Illustrations. 
Demy 8vo, 16s. 


ON SOUTHERN ENGLISH 


ROADS. With Illustrations, Demy 8vo, 16s. 


THROUGH TEN ENGLISH 


COUNTIES. With Illustrations. Demy 8vo, 16s. 


ACROSS ENGLAND in a DOG- 


CART : from Londor to St. David’s and Back. With 
Illustrations. Demy 8vo, 16s. 


AN OLD-FASHIONED 
JOURNEY IN ENGLAND AND WALES. Demy 
8vo, with Frontispiece, 12s. 


A HOLIDAY ON THE ROAD. 


An Artist’s Wanderings in Kent, Sussex, and Surrey. 
With Illustrations. Demy 8vo, 16s. 


MACMILLAN AND CO.,, LIMITED, LONDON, 
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MACMILLAN & CO.'S NEW SCIENTIFIC BOOKS. 
MICRO-ORGANISMS AND FERMENTATION. 


By ALFRED JORGENSEN, 


Director of the Laboratory for the Physiology and Technology of Fermentation at Copenhagen. Translated by ALEX. ‘K, 
MILLER, Ph D., F.I.C., and A. E. LENNHOLM. Third Edition, completely Revised. With 83 Illustrations. 8vo. Ios. net. 


AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


By the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, Ph.D., Professor of Zoology at the University College of South Wales and Monmouthshire, 
in the University of Wales. With 156 Illustrations. Crown 8vo. 10s. 6d. 
LANCET.—* Will be found serviceable to the upper classes of schools where natural history is taught, and to classes for 
elementary biology in medical schools.” 


A MANUAL OF ZOOLOGY. 


By the late Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.Sc., F.R.S, 
With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 


ZOOLOGIST.—“ The present publication may be considered a condensation of the previous work (‘A Text-Book of 
Zoology’). . . . Thus we have the essence of a really good book in a convenient form for teachers and students.” 

KNOWLEDGE.—*‘ The text is accompanied by about three hundred beautiful illustrations. . . . The treatment is explicit 
throughout, and the book is sure to gain a wide popularity.” 


ENLARGED AND REVISED EDITION NOW KEADY. 


LESSONS IN ELEMENTARY PHYSIOLOGY. 


BY THOMAS H. HUXLEY, LL.D., F.RS. 
Enlarged and Revised Edition. Globe 8vo. 4s. 6d. 


TEXT-BOOK OF 


By KARL A. VON ZITTEL, 
Professor of Geology and Paleontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Palzeontology in the Museum of Comparative Zoology at Harvard. With1476 Woodcuts. Medium 8vo. 255. net. 
*," This English Edition is revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 
SPEAKER.—“ A most valuable addition to the scientific literature of the world, and the publication of the second volume, 
dealing with the Vertebrata, will be awaited with the keenest interest on all sides.” 


THE PRINCIPLES OF MECHANICS PRESENTED IN A NEW FORM. 
By HEINRICH HERTZ, late Professor of Physics in the University of Bonn. With an Introduction by H. VON 
HELMHOLTZ. Authorised English Translation by D. E. JONES, B.Sc., District Inspector under the Department of 
Science and Art, &c., and J. T. WALLEY, M.A. 8vo. -1os. net. 

ENGINEER.—*“ A very remarkable book. . . . A book which it is impossible to pass over in silence, fraught as it is with 
infinite possibilities of the future. It represents the latest work of one of the finest intellects of the century.” 


INTRODUCTION TO PHYSICAL CHEMISTRY. By James Watker, D.Sc., 


Ph.D., Professor of Chemistry in University College, Dundee. 8vo. 10s. net. 
LANCE T,—“ The book is written in such a lucid way as to render its perusal free from that irksomeness which is so often 
the student’s experience when confronted with theoretical considerations. The book should serve as an admirable introduction to 


more advanced works.” 
NOW COMPLETE® IN THREE VOLS. 


DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Incuis Patcrave. 
Medium 8vo. 21s. net each. 

ECONOMIC ¥OURNAL.—* The list of contributors is a brilliant one. They have played their parts well, and the editor 
has managed them with great ability. . . . If its success is at all commensurate with its deserts, the publishers may congratulate 
themselves upon a very valuable venture. No working economist cai afford to be without this dictionary. Mr. Palgrave’s 
dictionary emerges successfully from the severe test of comparison with its French and German predecessors.” 


A DIVIDEND TO LABOUR. A Study of Employers’ Welfare Institutions. By 


NICHOLAS P. GILMAN. Crown 8vo. 7s. 6d. 


MAN AND HIS ANCESTOR. A Study in Evolution. By Cuartes Morris. 


Globe 8vo. 5s. 
THE FARMSTEAD. The Making of the Rural Home and the Lay-out ~f the 
Farm. By Prof. I. P. ROBERTS. Illustrated. Globe 8vo. 45. 6d. net. [Zhe Rural Scien 27Ies. 


MACMILLAN AND CO., LimITED., LONDON. 
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ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


THE MOST NUTRITIOUS. 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICAYE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


WATKINS & DONCASTER, 


ATURALIST 


AND APPARATUS 


FOR ENTOMOLOGY, —_ E@@8, AND ALL BRANCHES OF 
ATURAL HISTORY. 


SPECIAL sHOW-ROON FOR CABINETS. 


~—_ Call ov send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Gapeoierty of Cabinets and 
Apparatus references are permitt to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGs. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workme» 
with true natural surroundings. All Books and Publications on Natv;,) 
istory supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO- PHOTOSCOPE FOR LIVING PICTURES. 


HE MOST PERFECT 
No SHutTTer, Pd no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpen, Esq. ; # great 
success. New Oxyhydrogen Microscope. Science Lanterns for 4 
Demonstration. . nificent Results. Docwra Triple, Prize M 
Highest Award. S ited to the Royal Polytechnic Institution, Dr.H. — 
TAN GUINNESS, Madame Apge.ina Patt, &c., &c. Patent Pamphengo, 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in _ World. Grandly Illustrated Catalo ~ over 180 choice En- 

ravings, 6d. Be Post e, 3d. List of 300 Lecture Science noone 

iews, ‘ostage 2d. Pamphlets Free. “we UGHES, 
House. 82 Mortimer Road. 


WORKS BY SIR ARCHIBALD CEIKIE, F.R.S. 


ELEMENTARY LESSONS 
IN PHYSICAL GEOGRAPHY. Illustrated with Wood- 
cuts and Ten Plates. Foolscap 8vo. 4s. 6d. Questions 


PHYSICAL GEOGRAPHY. With 
[Sctence Primers. 


Illustrations. Pott 8vo. Is. 


THE SCENERY AND ‘GEOLOGY 


OF SCOTLAND, VIEWED IN CONNEXION WITH 
ITS PHYSICAL GEOLOGY. Illustrated. Crown 8vo. 


12s. 6d. 
GEOLOGICAL SKETCHES AT 


HOME AND ABROAD, 8vo. tos. 


TYPES OF SCENERY AND THEIR 
INFLUENCE ON LITERATURE. 8vo. Sewed. 25. net. 


MEMOIR OF SIR A. C. RAMSAY. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Thi: Edition. Revised and Enlarged. 
Medium 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. Illus- 


trated with Woodcuts. Second Edition. Crown 8vo. 4s. 6d. 


OUTLINES of FIELD GEOLOGY. 


New and Revised Edition. Extra feap. 8vo. 35. 6d. 


GEOLOGY. With Illustrations. Pott 
8vo. Is. [Sctence Primers. 
Box or GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S 
PRIMER OF GEOLOGY, IOs. 


ANCIENT VOLCANOES of GREAT 


BRITAIN. 2 vols. Royal 8vo. 36s. net. 


| THE. FOUNDERS OF 


8vo. 125. 6d. net. 


Extra crown 8vo. 6s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


SCIENTIFIC WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADA 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

OHN TYNDALL. 


IR GEORGE GABRIEL STOKES. 


SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 


HERMANN L. F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER. 

WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 

SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 

AMES PRESCOTT JOULE. 
ILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI IVANOWITSH MEN- 
DELEEF. 


LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE, 
LORD LISTER. 
STANISLAO CANNIZZARO. 


PROF. VON KOLLIKER. 
PROF. SIMON NEWCOMB. 


N.B.—The Portraits of Sir A. Geikie. Lord Lister, Prof. Cannizzaro, Prof. von Kdélliker, and 


Prof. S. Newcomb belong to a New Series and are Photogra 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Series 


wures. 


of 82 Portraits in a Handsome Portfolio for £8 5s., carriage paid. The Portfolio may be had separately, price 6s, 
heques and Money Orders ’ payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 


I 
> 
: - 
- 
4 | 
| 
v 
| ot 
- 
| 
4 
3 L 
; B 
| 
| 
% | 
| 
he 
¢ 


A PRIL 12, 1¢00] 


NATURE 


eclxvii 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W- 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Secrerary. 

LOSSES PAID OVER £22,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT. Manager. 


MINERALS, ROCKS & FOSSILS. 


COLLECTIONS FOR STUDENTS. 
Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
’ Rocks and Fossils at similar prices. 
300 Minerals in Cabinet, £4 4s. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, . 
78 NEWGATE STREET. LONDON, E.C. 


CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY 8S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN & CONNOP F.S. PHROWNE. 


A Crnise to NAPLES, ANCONA, VENICE, and the 
ISTRIAN and DALMATIAN COASTS, 


For BOSNIA, HERZEGOVINA, anv MONTENEGRO. 
(Return Ticket to MARSEILLES included. ) 


A TWENTY-ONE DAYS’ CRUISE FOR £24: 3s. AND UPWARDS. 
s.y. ARGONAUT,. Tonnage, 3254; h.-p., 4000. 
£10 10s. and £13 13s. TOURS TO ROME. 
Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, 5 eae Gardens, 
Euston, London, N.W. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MIGROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c. 
To Science and Art Indian and Colonial 
NOVELTIES and RARE GuMs and PRECIOUS 


ENTOMOLOGICAL AND ALL BRANCHES OF NATURAL HISTORY 
J. T. GROCKETT & SON are ACT 


Great advantages in dealing direct with them. 
ALL BEST WORK. ESTIMATES GIVEN. 


ge SEND FOR FULL DETAILED PRICE LIST BEFORE ORDERING ELSEWHERE. 
7a PRINCES STREET, CAVENDISH SQUARE, LONDON, w. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 


Vorticella, Stentor, > Floscularia, Stephanoceros, Melicerta, and many | 


other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
ponatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection Purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Ovelia, Sertularia; Actinia, Tealia, Caryophylli . 
onium ; Hormipbora (preserved) ; Leptoplana : Lineus, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 

ugula, Crisia, Pedicellina, Holothuria, Asterias, Echi : idi 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth 


THE DIRECTOR. 


| Mineral Specimens for Museums, and Collectors,and all purposes. 

| Rock Specimens and Microscopic Sections of Rocks and Minerais 
cut to order. 

| NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 

| ARRIVING. 

, Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAtoGvuEs Lists FREE. 


MINERALS, FOSSILS, ROCKS. 
COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
SCOPIC PETROGRAPHICAL STUDY. 


(a) Collections of Thin Slices of all important Rock-forming Minerals 
for the Demonstration of the occurrence of the same in the Rocks, arranged 
according to F. Zirkel, ‘‘ Lehrbuch der Petrographie,'’ 2nd ed., Leipzig, 
1893. Collection of 114, respectively, 60 Thin Slices. 

Price, in elegant Case, £7 ; respectively, £3 155. 

(6 New Coiction of properly mounted Thin Slices of Rock-forming 
Minerals, arranged according to H. Rosenbusch, ‘‘ Microscopic Physio- 
graphy of Minerals,” 3rd. ed., Stuttgart, 1897. 

120 Thin Sections of 67 different Minerals in elegant Case £9 « 0 
5° ” "34 ” ” ” 3 mo 

(c) Collections of Thin Slices of Rocks, to which will be added a short 
printed description of all the Specimens and Slices, arranged according to 
H. Rosenbusch, ‘* Microscopic Physiography of Rocks,” 3rd. ed., Siutt- 
| gart, 1896. 
| Collection of ... 320 180 __250 
Price,in elegant Case, £7 100 £1150 £1650 
| ‘THE NEW CATALOGUE OF MINERALS, METEORITES, &c., 
| has just been published, and will be sent, Post free, on application, 


Dr. F. KRANTZ, 
BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE 
ESTABLISHED 1833. 


(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53a City Road, London, E.C. ; and Cork, Ireland.) 


Thin Slices. 


NUT. and ousiness letters for NATURE should be addressed tv the Publishers, 
communications to the Editor. The telegraphic address of NATURE is “ PiiUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
5. 


Half-yearly . . - O14 
To ALL PLaces: ABROAD :— 
I 10 
Half-yearly 
Quarterly o 8 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column 
Per Line after 
One Eighth Page, or Quarter Column. 0 18 
Quarter Page, or Half a Column. . 
Half a Page, or a Column 
Whole Page . 
*The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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TOWNSON & MERCER. 


(ESTABLISHED 1798.) 


he 
‘ of? e rd. AY Retail—89 BISHOPSGATE STREET WITHIN, E.C. 
WN. & G. Wholesale—34 CAMOMILE E.C. 


Scientific Apparatus Maanainoturers and Laboratory 


i f Home and Co Departments of 
F or Band and ri ipod. BM. Government: Institutions, C leges. and the 
stot various Industries throughou ‘he World. 


Complete Il/ustrated Catalogue of over 6 ages, with about 
3000 illustration 's. 6d., or by Post 
8s. (Free to Co. 2s and Schools.) 


PYROMETE. . Sensitive Adjust- 
ment giving wide readings on bold 
Scale. Suitable f>° Lecture Demon- 
stration. With Recs of Copper, Iron, 
and Brass (interchaigeable) for com- 
paring degree of expansion. Mounted 
on Polished Wood | ase, complete with. 
Spirit Burners, £1 


A Series of High-Class Instruments for Serious Work, 
embodying cvery New Advance? in Photography. 


Prices from £13 to £50. 
Have been in Constant Use for Eigtt Years in all parts of the World. 


*N. & G.” CAMERA, 
open, to show Fittings 


and Movements. Pulley, very smooth running, almost 


frictionless, Aluminium, in Brass Frame, 
TRIPOD CAMERAS, SURVEYING CAMERAS, and very Small and | ‘Steel Bearings and Adjusting Screws. 


Light POCKET CAMERAS for Travellers and Field Naturalists. With Clamp to fix to Blackboard for 
demonstrating Parallelogram of Forces 


Speciality ; COMPLETE OUTFITS for Scientific Expedi- | and many other experiments in Me- 


tions and Specia! R. search. chanics. Price $s. 6d. 
Catalogues and Estimates + Lenses, Kinematographs, Lanterns, and all . | = | 8 |e = ° : 
free on application. Photographic Acccssorics and Materials. 8 | = 8 =! 3 = 
S2 2/2/= 3/32/88) 
Newman & Guardia, 2/23/55 
90 & 92 Shaftesbury Avenue, London, W. (==. 


OPPOSITE THE BRITISH MUSEUM. 


THACKERAY 


(TEMPERANCE), . 


GREAT RUSSELL STREET, LONDON. 


THIs newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire al the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on appl cation. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprictor—]. TRUSLOVF. 
Also, amalgamated with, and under the same management, 


ESMOnND HOTEL. 
(THMPBRANCB), 
MONTAGUE STREET, RUSSELL SQUARE. 


Tus Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception 


ally a Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
elegraphic Address: ‘* TRUSLOVE, LONDON.” Proprietor—J. TRUSLOVF. 


To SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, ano oTneRrs. 
THE | TWINL THE PLEASE READ 
C 


TWIN-LENS TWIN-! ENS Extract of Letter from 


STEREOSCOPI |R. BOWDLER SHARPE, 
COMPANY ARTIST, ARTIST, CARLTON, 
} | Assist. Keeper Zoological 
with full size Focussing with | Carrying 12 Plates | Dept., British Museum, 
CAN SPECIALLY prinder, Rapid Euryscope | MAGAZINE | ; March 4, 1898 :— 
enses, Time and Instanta- or Films 
RECOMMEND ANY OF  peous Shutter, Rising Front, for 12 Plates or 2 | ** I consider it one of the 
THE FOLLOWING Focussing Adjustment, 24 Films and now so well known best day’s work I ever did 
, Double Dak: Slides, 4 , when I bought one of your 
PAND CAMERAS Magazine or Cartridge &e,, X&e., as not to Cameras. The ease with 
Roll Holders. as described. | ad lost which it is worked, and the 
}-p. complete, with £ s | nee pron. excellent results obtained, 
make it a most pleasurable 
3 Slides w. 14 14 “SBE PRICE: accompaniment of a summer's 
5 x 4. complete, & & s. outing.” 
Appress— with 3 Slides 16 16 }-p. complete... 15 15 complete... 12 12 - 
106 & 108 RECENT ST.,W., 4-p. complete, with 5X4 1717 .. 15 15 FREE LESSONS TO 
and 54 Cheapside, K.C. 3Slides ... 21 O}4-p. PURCHASERS. 


Fumted by Kicharp CLay AnD Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London and published by MACMILLAN 
anv Co., Lim:rep, at St. Martin’s Sueet, London, W.C., and THe Macmittan Company, 66 Fitth Avenue, New York.—Txurspay, April 12, 1900. 
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GENERAL LIBRARY, 
UNIV. OF 
MAY 2 1900 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“© To the solid ground 
Of Nature trusts the mind: which builds for aye.” —WORDSWORTH. 


No. 1590, VoL. 61] THURSDAY, 


APRIL fg00. 


[PRICE SIXPENCE. 


afi in 1 NA. £4 0 
1/12 in 1°25 NA, 5 10 
1/12 in NA. s bd 
1/16 in 1°25 NA. ... 9 
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WIRELESS TELEGRAPHY. 


The **APPS-NEWTON ” INDUCTION COILS have 
proved far superior to all others in telegraphing long distances 
without wires. ; 

They were used in the Government Experiments at Penarth 
and Dover ; also by Signor Marconi and the Wireless Telegraph 
Company in telegraphing to and from the Goodwin Lightship, 
and across the Channel; at the British Association Meeting at 
Dover for telegraphing to France ; and at the Naval Manceuvres, 
where a distance of sixty miles was covered, &e. 

After prolonged tests the ‘‘ Apps-Newton” Coils have been 
adopted “ the Wireless Telegraph Company, by the War Office 
and by - Admiralty ; several have been sent to the Front in 
South Africa, and the ships of the Channel Squadron are now 
being fitted with them. 


PRICES ON APPLICATION. 
SOLE MAKERS: 


NEWTON & CoO., 


Scientific Instrument Makers to H.M. the Queen 
and the Government, 


3 FLEET STREET, LONDON, E.C. 


BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field, and Improved Definition, 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

‘* If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”"—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic-Lens is made of four degrees of power, m: ing 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
Price of the Platyscopic Lens, ted in Tort hell, magnifying either 

10, 15, 20, 0” 30 diameters, each power, 15s. 
In nickelised German Silver, each power, 17s, 6d. . 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C.. 


BEC K’s 
NEW OIL IMMERSION 
1/10 OBJECT GLASS 1 NA. 


PRICE £3 :0:0. 


BECK’S OTHER OIL IMMERSION 
‘OBJECT GLASSES. 


re CATALOGUE. on “APPLICATION. 


& J. BECK, 
‘68 CORNHILL, E.C. 


R. 


Ltd., 


NEGRETT! & ZAMBRA’S Self-Registering 


Barometers, Thermometers and Rain Gages. 


Giving continuous Records on Charts, and only requiring attention 
once a week. 


THE SIZE BAROGRAPH, 27 10 
Accurate Thermometers for all roe by 
Alustrated P Price List of Instruments free by post to all 
parts ¢ of the World. : 


38 HOLBORN VIADUCT, E.C. 


Braxciues—43 CoRNHILL, ard 122 REGENT STREET. 


‘ 
> 
bold 
Iron, 
com: 
unted 
| 
= 
| 
| 
q 
| | 
| 
> 
| a 
Ts 


cclxx 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 
PADDINGTON, W. 
The SUMMER SESSION will BEGIN on May rst. 


NATURE 


The Hospital is inclose proximity to Paddington Station, Great Western 


Railway, to the terminus of the Great Central Railway, and to several 
Stations of the Metropolitan and District Railways. 
complete preparation for the Higher Examinations and Degrees of the 
Universities. The Hospital affords great facilities for all branches of 
clinical study. The numerousclinical appointments in the Hospital are free 


The School provides | 


to all students, and the resident medical appointments are awarded by 


competitive examination. 

The NEW OUT-PATIENTS’ DEPARTMENT in the Clarence 
Memorial Wing, with its extensive accommodation and modern equipment, 
possesses exceptional advantages for clinical work. 

ENTRANCE SCHOLARSHIPS IN NATURAL SCIENCE.—One 
of £144, twoof £78 15s., one of £52 1tos., two of £57 155. (for students 
from Oxford and Canbridge) will be awarded by Examination in 
September. 

SPECIAL TUITION is provided for the various Examinations of the 
Universities of Oxford, Cambridge, and London, for the Fellowship of the 
Royal College of Surgeons, and for all the Final Examinations, without 
additional fees. 

IMPROVED LABORATORIES.—The Physiological Laboratories 
have been further extended, and a Special Physiological Lecture Room for 
advanced practical classes has been added. New Pathological and Bacte- 
riological Laboratories have also recently been provided, and the Chemical 
Laboratory enlarged. 

PRELIMINARY SCIENTIFIC COURSE.—Special Classes, in- 
cluding Lectures and Laboratory Work, are held throughout the year. The 
prospectus, containing particulars of fees, &c., may be had on application to 


the Secretary. 
H. A. CALEY, M.D., Dean. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 

The SUMMER SESSION will commence on ‘TUESDAY, May 1. 

Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships of the value of £500 are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Special Classes for the Examinations of the University of London are 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary’s Office. 

Excellent Day Club accommodation is provided in the School Building, 
and an Athletic Ground at Chiswick. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 


H. P. HAWKINS, M.A., M.D.Oxon., Dean. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE 
(UNDER THE AusPICES OF HER Majesty’s GOVERNMENT), 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HospPitaL SOcIETy. 
The next SESSION commences on TUESDAY, MAY 1, 1900. 
For Prospectus, Syllabus, and other particulars, apply to the Secretary, 


P. MicHeut, Esq., Seamen's Hospital, Greenwich, or to Dr. Rees, 
the Medical Tutor, at the School. 
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BIRKBECK !NSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 
Science Classes with Practical Work. 


DAY AND EVENING CLASSES for University of 
London B.Sc.; Prelim. Scientific, Inter. M.B. Examinations 
and for Conjoint Board, Dental and Pharmaceutical 
Examinations. 

EVENING CLASSES in all stages for Science and Art 
Department Examinations. 

HIGHLY-EQUIPPED LABORATORIES. 
Chemistry, Physics, Biology (Zoology and Botany), Metal- 
lurgy, Geology and Mineralogy, Microscopy. 

Prospectus free. Calendar 6d. (Post 8d.) on 
application to Secretary. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
TUESDAY next, APRIL 24, at three o'clock, HuGH Ropert Mit 
Esq., D.Sc., LL.D., F.R.S.E., Librarian of the Royal Geographical 


Society. First of Three Lectures on ‘‘ Studies in British Geography ”’: (1) 
The English Lakes; (2) The Clyde Sea Area; (3) A Corner of Sussex. 


| (The Tyndall Lectures.) Half-a-Guinea the Course. 


THURSDAY, APRIL 26, at three o'clock, Prof. Dewar, M.A., 
LL.D.. F.R.S., 4/.8./., Fullerian Professor of Chemistry, R.I. First of 
Four Lectures on ‘‘A Century.of Chemistry in the Royal Institution.” 
Half-a-Guinea the Course. 

SATURDAY, APRIL 28, at three o'clock, SranLtey LaNnE-Poo te, Esq., 
M.A., M.R.I.A., Professor of Arabic at Trinity College, Dublin. First 
of Two Lectures on ‘“‘ Egypt in the Middle Ages.” Half-a-Guinea the 
Course. 

Subscription to all the Courses in the Season, Two Guineas. 

Tickets may be had at the Office of the Institution. 

The Friday Evening Meetings will be resumed on April 27th, at nine 
o'clock. The Ricur Hon. Lorp Ketvin, G.C.V.O., D.C.I 
F.R.S., 


on “Nineteenth Century Clouds over the Dynamical 


| Theory of Heat and Light.” To these Meetings Membersand their Friends 


only are admitted. 


B.A. AND B.Sc. EXAMINATIONS. 


MATRICULATION, INTERMEDIATE, FINAL, 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
ona THOROUGHLY INDIVIDUAL SYSTEM, Fees based on 
success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Mathematics, Science, Logic, Psychology, Political Economy, &c. 

For terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.), 
The Burlington Classes, 27 Chancery Lane, Lordon, W.C, 


UNIVERSITY COLLEGE, LONDON. 
FACULTIES OF ARTS AND LAWS AND OF SCIENCE. 


Deans: 
Professor W. P. Ker, M.A., LL.D. (Arts and Laws). 
Professor VAUGHAN Har.ey, M.D. (Science). 
The Third Term begins Tuesday, April 24th. 
For prospectus, &c., apply to 
M. HORSBURGH, M.A.., Secretary. 


Partner Wanted in a Scientific Manufac- 
turing Business, with £1000 or upwards. Would suit Scientific Man 
or Son; exceptional opening ; Capital wanted to carry out the Orders 
open, and—by enlarging Business—to avail of greatly increased trade 
we Profits very large.—Address, ‘‘ Scientific,” care of NATURE 

ce. 


HEATHCOTE SCIENCE 
LABORATORIES. 


Th Laboratories are open for RESEARCH work, at azy hours on 
Quen eae convenient for worker, in CHEMISTRY, _ PHYSICS and 
BACTERIOLOGY. Facilities for Commercial investigations are supplied. 
Furnaces and powerful Electrical Currents can be used. J 

The Fees are at rate of ; . for one month (five days a week, six hours 
aday). Apparatus supplied free. 

Palco Labeoeters, 14s. 6d. a month, or by arrangement. 

The above Fees include use of all ordinary Glass and other Apparatus, 
and use of Accurate Bal and Standard General Instruments, also 
Fi &e. 

‘9 Heathcote Street, ye kT Square, | R. C. T. EVANS, 

Gray’s Inn Road, W.C. Direc! 


BOTANICAL MATERIAL FOR CLASS WORK, 


RESEARCH AND PRIVATE STUDENTS. 
BACEHOUSE & SON, 


J. 


LIMITED, YORK, 


Having now established their new Scientific Department and Experimental Laboratory, are prepared to send Post free on 


application their new 


50 PAGE CATALOGUE, 4 
comprising Cryptogamic and Phanerogamic Material, fresh or preserved ; Museum Specimens ; Microscopical Preparations ; &c., &c. 
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BARGAINS IN SCIENTIFIC BOOKS. 


CAMPBELL (D. H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. Fully Illustrated. Medium 8vo. (Pub. 14s. net.) 4s. 

‘*Dr. Campbell's book is clearly written, well illustrated, is provided 

with an accurate bibliography and a copious index, so that it will take its 
lace at once as a standard classic, and will, we 7 retain that position 
‘or no inconsiderable period.” —Gardener's Chronic 


BATESON (W.), MATERIAL FOR THE 
STUDY OF VARIATION, especial regard to Discon- 
tinuity in the Origin of Species. WILLIAM BATESON, M.A., 
Fellow of St. Jo! College, 8vo, Cloth. (Pub. 21s. 
net.) 5s. 

‘* The whole work must be carefully read by every serious student ; and 
there can be no question of its great and permanent value as a contribution 
to our knowledge of a particular class of- variations, and as a stimulus to 
a work i in a department of knowledge which is too much neglected.” — 
Natur 
HEADLEY (F. W.), THE STRUCTURE 

AND LIFE OF BIRDS. By F. W. HEADLEY, M.A., F.Z.S., 
Assistant Master in Haileybury College. With 78 Illustrations. 
Crown 8vo, Cloth. (Pub. 7s. 6d.) 1s. 6d. 

** We know of no book, at any rate, no modern book, which covers pre- 
cisely the ground of Mr. Headley’s Manual; it strengthens decidedly a 
weak point in Ornithological literature, and this fact, coupled with the ex- 
cellence of the illustrations, should ensure for it a wide circulation.” —/dis. 


COUES (Prof. ELLIOTT), HANDBOOK 
OF FIELD AND GENERAL ORNITHOLOGY, a Manual of the 
Structure and Classification of Birds, with Instructions for Collecting 
and Preserving Specimens. Illustrated. Demy 8vo, Cloth. (Pub. 
ros.) 2s. 6d. 

The volume consists of two distinct parts :—Part I.—Field Ornithology 
contains the necessary Instructions for the Observation and Syme we of 
Birds in the field, and for the Preparation and Preservation of Specimens 
for scientific study in the Cabinet. Part I1.—General Ornithology is a 
technical Treatisesof the Classification, the Zoological Characters, and the 
Anatomical Structure. CHAPTERS. —Iimplements for Collecting and their 
Use—Dogs—Su gestions and Directions for Field- -work—Hygiene of 
Collectorshi egistration and Labelling—Instruments—Materials and 
Fixtures—How to make a Bird-skin—Collection of Nests and a ea 
of a Collection — Definition of Birds—Principles and Practice of 
tion—Definitions and Descriptions of the Exterior Parts of Birds—An 
Introduction 2 the Anatomy of Birds. 

Inland Postage 3d. extra on one, or 6d. on four. 
H. J. GLAISHER, New and Remainder Bookseller, 57 Wigmore Street, 
London, W. 
Catalogues Post Free on application. 


ECLIPSE SUN. 


COOK'S SELECT CONDUCTED TOURS 
NAVALMORAL ALGIERS, 


By short Sea Route 
Including | Dover and CaLals, including 


PARIS, BORDEAUX, PARIS, MARSEILLES, 


ALGIERS, BLIDAH, 
BIARRITZ, MADRID, sg GORGE OF CHIFFA, &c. 


Inclusive Fare, £30. | Inclusive Fare, 29 Guineas. 


LEAVING LONDON, MONDAY, MAY 2ist. 


Including First Class Rail and Steamer Tickets for the Round ; 
First-class Hotel Accommodation; Omnibuses to and from 
Hotels while with the Conductors ; Carriage Excursions ; Fees 
to Hotel and Railway Servants; and Admission Fees at 
all places of interest visited with the Conductors. | 
PROGRAMMES FREE ON APPLICATION. 


INDEPENDENT TICKETS BY ALL ROUTES. 


THOS. COOK & SON, 
LUDGATE CIRCUS, LONDON, 
AND BRANCH OFFICES. 


A. AND 6. BLAGK’S LIST. 


A TREATISE ON ZOOLOGY. 
By E. RAY LANKESTER, M.A., LL.D., F.R.S., Hon. 
Fellow of Exeter College, Oxford; Director of the 
Natural History Departments of the British Museum ; 
Fullerian Professor of Physiology and Comparative 
Anatomy in the Royal Institution of London. Profusely 
Illustrated. To be completed in Ten Parts. NOW 
READY. Part III. THE ECHINODERMA. By F. 
A. BATHER, M.A., assisted by J. W. GREGORY, 
D.Sc., and E. S. GOODRICH, M.A. Demy 8vo, paper 
covers, price 125. 6d net ; cloth, price 15s. net. 

“It is marked by three characteristics, which indeed may be regarded 
as now indispensable to any scientific work of value—perfect lucidity in 
the iliustrations, which are numerous, and, of course, specially drawn by, 
or under the direction of, the author ; a careful exposition of the historical 
development of life-forms ; and complete bibliographies on each branch of 
the subject.”—Literature. 


NOW READY. Demy 8vo, cloth, price 12s. 6d. net. 


SEXUAL DIMORPHISM IN THE 
ANIMAL KINGDOM. A Theory of the Evolution 
of Secondary Sexual Characters. By J. T. CUNNING- 
HAM, M.A. Containing 32 Illustrations. 


**Mr. Cunningham has elaborated a theory of evolution in answer to 
the problem : What are the causes which have produced the three kinds of 
structural difference in animals? He supports his theory by facts and 
illustrations drawn mainly from the works of others. A book of distinct 
scientific importance. The present volume is well printed and profusely 
illustrated with carefully executed figures." —T7he Outlook. 


NOW READY. Crown 8vo, cloth, price 3s. 6d. 


INTRODUCTION TO STRUC- 
TURAL BOTANY. Part II. Flowerless Plants. 
Third Edition. By D. H. SCOTT, M.A., Ph.D., 
F.R.S., Honorary Keeper of the Jodrell Laboratory, 
Royal Gardens, Kew. 

“It stands out from the ever-increasing crowd of guides, text-books, and 
manuals, in virtue not only of originality of design, but also of the fact that 
the subjects treated have been specially investigated for the purpose of the 
book, so that we have not the mere compilation of a book- -man, but an 
based on the results of the author's own observation.” —Natural 

cience 


NOW READY. Post 8vo, cloth, price 12s. 6d. 


ALGEBRA, An Elementary Text-book for 
the Higher Classes of Secondary Schools and Colleges. 
Part II. Second Edition. By Prof. GEORGE 
CHRYSTAL, M.A., LL.D. 


“The merits of the work are so well known that it is unnecessary to 
more than announce the publication of the new edition.” —Nature. 


NOW READY. Demy 8vo, cloth, price 7s. 6d. net. 


THE GRAMMAR OF SCIENCE. 
By KARL PEARSON, M.A., F.R.S., Professor of 
Applied Mathematics and Mechanics in University College, 
London. Second Edition, thoroughly Revised and much 
Enlarged. Contains Two entirely New Chapters on 
Natural Selection and Heredity, embracing a Popular 
Account of Prof. Pearson’s own more recent work in this 
direction. Containing 33 Illustrations in the Text. 


“Tt is stilla grammar in that it deals with the foundations of science ; 
but a far more ambitious title might have been given to so comprehensive a 
work.” —The Bookman. 


NOW READY. Demy ai Le price 10s. 6d. 


TEMPERATE CH s a PROGRESSIVE 
SPAIN. ATE, formerly Special 
Senaiadiie to the Chilian Government to Report on 
their Rivers. 
** The book is both charming and valuable.”— Nature. 


A. AND C. BLACK, SOHO SQUARE, LONDON. 
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CARL ZEISS, 


MANUFACTURER OF 
MICROSCOPES ; TELESCOPES (ASTRONOMICAL 
and TERRESTRIAL); PRISM FIELD GLASSES ; 
TELEMETERS ; PHOTOGRAPHIC OBJECTIVES ; 
and OPTICAL MEASURING INSTRUMENTS, 
including COMPARATORS, REFRACTOMETERS, 

BUTTER-REFRACTOMETERS, SPECTRO- 
METERS, &c. 


LONDON BRANCH: 


29 MARGARET ST., CAVENDISH SQUARE, W. 


Telegrams :—DIACTINIC, London. 
CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED. 


_SPECTROSCOPES. 


GENERAL EXPERIMENTAL WORK. 
ABSORPTION WORK. 

CHEMICAL ANALYSIS. 

ULTRA-VIOLET WORK (with Complete Quartz Train). 
SPECTRAL PHOTOGRAPHY. 


ZEEMAN EFFECT OBSERVATIONS by aid of 
MICHELSON’S ECHELON GRATING. 


MICROSCOPIC WORK. 
CAMERAS ADAPTED TO ANY SPECTROSCOPE. 


Spectroscopes Desi ened vay any purpose. 


Price List or SpeECTROSCOPES SENT ON APPLICATION. 


ADAM HILGER, 204 Stanhope St., London, N.W. 


GAMBRELL 


17 Giltspur Street, LONDON, E.C. 


Electricians and 


BROTHERS, 


Telegrams: “ GAMBREUM, LONDON.” 


Manufacturers of 


HIGH GRADE FLECTRICAL AND PHYSICAL APPARATUS. 


QUOTATIONS ON APPLICATION FOR ANY SPECIAL FORM OF APPARATUS. 
WRITE FOR PRICE LIST. 


G. 


PvE & Co. 


“GRANTA” WORKS, MILL LANE, CAMBRIDGE. 


MAKERS OF PHYSICAL, PHYSIOLOGICAL, 


Sole Makers of Leake’s Patent 
Flat-cutting Rocking Microtome. 
Unsurpassed for ordinary work, 
unequalled for Botanical work. 
Price, as illustrated, in Case, 
£6. 6 0 


PYE'S Pattern Boyle's Law Apparatus 


£1 
” Constant Volume Air Thermometer 0 15 0 


PRICE LISTS AND PAMPHLETS ON APPLICATION. 


LEAKE’S PATENT MICROTOME. 


AND OTHER SCIENTIFIC INSTRUMENTS. 


CAMBRIDGE PATTERN Rocking 
Microtome, in Case, £3 5s. 
Resistance Boxes from £3. 
Improved Reflecting Galvanometers, 
£3. 
School Galvanometers from 10s. 6d. 


5 0) As shown at the recent Educational Exhibition at South 
} Kensington with the Cambridge University Exhibits. 


(ILLUSTRATED CATALOGUE IN PREPARATION.) 


X- RAY ‘ ATHERIC TELEGRAPHY APPARATUS 


See “Notes” 
in NATURE 


oF 
Sept. 14, 1899. 


Or THE HIGHEST QUALITY anp FINISH on ty, 


As supplied by us to H.M. Government and the leading 
Hospitals and X-Ray Workers throughout the World. 


- Weare the actual Manufacturers, and Guarantee 
every Coil against breaking down. 
@@ Cart or Write FOR our New ILtustratep List, wits 


TESTIMONIALS AND ILLUSTRATED INSTRUCTIONS UPON HOW 
TO WORK. Post FREE TO READERS OF ‘‘ NATURE.” 


HARRY W. COX, Ltd, 
10, 11, 28 CURSITOR STREET, 
CHANCERY LANE, LONDON. 


Radiographs taken for Scientific and Medical Men, and 
Demonstrations given. 
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NOW READY. 


Tenth Edition, Illustrated with numerous Plates and Diagrams. 
Pp. 502. Cr. 8vo. . Cloth, 6s. net. 


INSTRUCTION IN PHOTOGRAPHY. 


Sir W. de W. ABNEY, K.C.B., D.C.L., F.R.S. 


Revised and greatly enlarged, bringing the book up to date, 
and including additional chapters on Photo-block Work, Three- 
colour Work, Hand Camera and Film Photography, Paper 
Processes, New Developers, &c., &c. 


London: SAMpson Low, Marston & Company, Limited, 
St. Dunstan’s House, Fetter Lane, Fleet Street, E.C. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1899. Part IV. Containing Papers read 
at the Scientific Meetings held in November and December 1899. 
With 18 Plates. Price to Fellows, gs. ; to the Public, 12s. 
To be obtained at the Society's Office (3 Hanover Square, W.), or through 
any Bookseller. 


Now Ready. 8vo. Price 4s. net. 


INORGANIC EVOLUTION 


AS STUDIED BY 


SPECTRUM ANALYSIS. 
SIR NORMAN LOCKYER, K.C.B., PRS. 


MACMILLAN AND CO., LTD., LONDON. 


T. TAMBLYN-WATTS, 
SCIENTIFIC APPARATUS MAKER. 


Apparatus suitable for School use a Speciality. 


Every Material required in the Physical Laboratory supplied. 


Electrical and Mechanical Catalogues, 6d. Post free. 


GOLDIELANDS, SETTLE, YORKS. 


LETCHER & SONS (formerly Letcher Bros. ), 


SCIENTIFIC INSTRUMENT MAKERS, 
25 TURNPIKE LANE, HORNSEY, N. 


BLOWPIPE GABINETS. SPECIALITY: SOCIETY OF ARTS SETS. 


PRICE LIST, POST FREE, ON APPLICATION. 


Sale by Auction. 
MONDAY, APRIL 23. 


THE REMAINING PORTION OF THE “SAMUEL STEVENS” 
COLLECTION. 


MR. J.C. STEVENS will Sell by Auctign, 


at his Great Rooms, 38 King Street, Covent Garden, on Monday, 
April 23, the remaining portion of the well-known Collection of British 
Lepidoptera formed by the late Samug. Srevens, Esq., F.E.S., 
F.L.S., comprising the Micro-Lepidoptera, the Supplementary Series 
of Macros and the Duplicates, together with the Cabinets, Books, &c., 
appertaining to the Collection. 


On View Saturday prior, from ro till 4, and Morning of Sale. Catalogues 
on application, post free. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL, AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 


CONDUCTED BY 
Prors. TURNER, CUNNINGHAM, HUNTINGTON, 
MACALISTER, and M‘KENDRICK. 


Vol. XX XIV.—New Series, Vol. XIV. Part III.—APRIL 
Now Ready. Price 6s. 
With Plates and Figures in Text. 
Contents OF Part III.—Aprit 1goo. 
1.—Johnson Symington, M.D. Separate Acromion Process. 
2.—J. Kingston Barton, M.R.C.P. Anatomy of Digestive Tract in 
Salmo Salar. (Plates XL.-XLIII.) 
3.—F. G. Parsons, F.R.C.S. Joints of Mammals compared with thuse of 
an. Part II. 
4-—A. A. Gray, M.D. Modification of Helmholtz Theory of Hearing. 
5.—W. Myers, M.B. Causes of Shape of Non-Nucleated Red Blood 
Corpuscles. 

6.—N. Bishop Harman, M.B. Anterior Limit of Cervico-Thoracic 
Visceral Efferent Nerves in Man. (Plates XLIV.-XLIX.) 
7-—W. H. Wynn, B.Sc. Minute Structure of Medullary Sheath of 

Nerve-Fibres. (P'ates L., LI.) 
8.—T. W. Shore, M.D. Unusual Arrangement of Renal Portal Vein in 


Frog. 
9.—R. Tait M‘Kenzie, M.D. Dissection of Two Club Feet. 
10.—Bertram C. A. Windle, M.D. Tenth Report on Recent Teratological 
Literature. 
11.—C. M. Cooper, M.B. Pericardial Sac, in which the Large Azygos 
Vein pierced the Sac before opening into the Superior Vena Cava. 
12.-—Proceedings of the Anatomical Society of Great Britain and Ireland. 


London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


Verlag von Gustav Fischer in Jena. 
Soeben erschien : 


UNTERSUCHUNCEN UBER DEN BAU DER 
BRACHIOPODEN. 


ZWHEITER TEIL. 


Die Anatomie von Discinisca Lamellosa (Broderip) 
und Lingula Anatina Bruguiére. 


Von 
DR. FRIEDRICH BLOCHMANN, 
Professor an der Universitat Tiibingen. 


Mit einem Atlas von 12 lithographischen Tafeln und 14 
Abbildungen im Text. 


Preis: 30 Mark. 
Preis fiir das vollstandige Werk : 55 Mark. 


UNIVERSITY OF GLASGOW. 
EXAMINERSHIP IN MEDICINE. 


The University Court of the University of Glasgow will short! proseee 
te appoint an Examiner for Degrees in Medicine, with special oul cations 
to examine in Practice of Medicine (Systematic and Clinical). 

Pays Appointment will be till 31st December, 1903, at an annual salary 
of £50. 

Candidates should lodge twenty ~ ay of their Application and Testi- 
monials with the undersigned on or before 23rd May. 

ALAN E. CLAPPERTON, 
Secretary of the Glasgow University Court. 
gt West Regent Street, Glasgow. 


SCHOLASTIC.—Wanted, Science Masters, 
as follows :—Chemistry, Physics and Low Form work—important 
Grammar School, £150, non-res. ; maa and Physics for School 
of Science, £120, non-res."; Chemistry and Physics for County School 
salary about £120, non-res.: Certificated Science Master for London 
School, £100, non-res.—Address, GrirFrITHS AND Co., Tutorial 
Agents, 34 Bedford Street, Strand. 4 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 

London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd, 
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U LL | TO GET BEST RESULTS IN PHOTOGRAPHY 
USE 


MARION’S 


0 S | LLO A Plates, Papers, and ‘Cameras. 


THE PERFECTION CAMERA with 3 double backs 
Alternate Current Work, ~~ proved Form t-plate, £8 8s. 


THE RADIAL HAND CAMERA. New and Im- 
THE “SWALLOW.” New }-plate size, 2ts. 


THE CUT FILM SWALLOW for 30 }-plate films. 
periodic time of any Instrument Single Lens, 60s. 


This Galvanometer has the shortest 


: THE ‘‘CAMRANA.” No. 2, complete. Lens, shutter, 
yet constructed, viz. 0:0001 Second, double backs, late £6 6s. 


is perfectly dead- beat, and the self- |THE PRESTO CAMERA. Loaded with film for 24 
exposures, 1} x 1}, ane carrier for 4 plates, 10s. 3d., post 


induction is practically nil. free. 
PANAK. A new Sensitizing Solution, can be applied with 


.a brush to Cards, Paper, Silk, &c., 2s. 6d. per bottle. 
WRITE FOR DESCRIP TIVE P PAMPHLET. OWS NEW QUIOK PRINT PAPERS. 
SOLE MAKERS— Give charming results independent of daylight. 


SCIENTIFICINSTRUMENT CO. & CO., 


CAMBRIDGE. 22 & 23 SOHO SQUARE, LONDON, W. 


A REALLY SCIENTIFIC AND PRACTICAL NOVELTY. 


“ever READY” ELECTRIC TO RCH 


Shoots an EXTREMELY POWERFUL Light 
into Dark Places. 


SIMPLICITY 
ITSELF. SS 


No Wires. = : 


No Chemicals. 
No Danger. 


THE MOST SERVICEABLE ELECTRIC LIGHT YET INVENTED. 
MATCHES, TAPERS, CANDLES, HAND-LAMPS (A/ways a Danger) ENTIRELY SUPERSEDED. 
No Leak—No Liquid. Wind Proof—No Flame. Fire Proof—No Heat. 
Non-Explosive—No Gas or Dangerous Chemicals. 
A CHILD CAN USE IT. 
Ready to pour a Flood of Light about your bedroom, along dark halls, stairways, and cellars, at any instant. 
A SEARCH-LIGHT into Dark Corners unequalled for HOUSEHOLD PURPOSES. 
PENETRATES all RECESSES, CUPBOARDS, and LOCKERS for HOUSEWIVES. 
CHEAP. CLEAN. EFFECTIVE. 
IT’S A USEFUL, HARMLESS BUSYBODY. 
Size No. 1. Price (with Battery complete) 18s. Size No. 1. Extra Battery, 1s, 6d. Larger sizes, 25s. and 30s. each. 
After 6000 to 8000 flashes then ‘‘ refill” batteries can be slipped in at a moment’s notice, and torch is as good as new. 


& JI. GEORGE, \0.33-37 HATTON WALL, LONDON. 
(Late F. E. BECKER & CO.) 
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ISENTHAL, POTZLER & CO., 
85 MORTIMER STREET, LONDON, W. 


Telegrams : ‘“‘ Hysteresis.” ‘Telephone 2099, GERRARD. 


CENTRAL DEPOT For RADIOGRAPHERS. 


MERCURY FPREAK. 
Write for Lists, or better inspect our Installations. 
HIGHEST REFERENCES. 
EVERYTHING NOVEL AND ORIGINAL. 

Sole Agents for Scotland : 


Messrs. JAMES WHITE, 
Cambridge Street, Glasgow. 


L. CASELLA, 


Scientific Instrument Maker, 
Engineer, &c. 


THEODOLITES. 
LEVELS. 
SEXTANTS 
HORIZONS. 
COMPASSES. 
TELEMETERS. 
0 TIDE GAUGES. 
STEAM AND PRESSURE 
GAUGES. 
ANEROIDS. 
&e., &e. 


PARTICULARS AND PRICES MAY BE 
HAD ON APPLICATION. 


WRITE FOR DESCRIPTIVE PAMPHLETS AND CATALOGUES 
OF SURVEYING INSTRUMENTS, deo. 


147 Holborn Bars, 
LONDON, E.C. 


Telegraphic Address :—‘‘ ESCUTCHEON, LONDON.” 
Telephone /—No. 1054. HOLBORN. 


NEW SCIENCE LANTERN. 


Sore Makers: 


REYNOLDS & BRANSON, 


Ltd. 


IMPROVED 
PORTABLE 
DESIGN. 


The Universal Science Lantern has been devised for the projection of 
experiments. In the short box in front of the lantern is a hinged mirror, 
so placed that by the movement of a stud it may be introduced and placed 
at an angle of 45 degrees with the parallel beam. The beam is thus sent 
upwards through a horizontal convergent lens, on which a slide or horizontal 
piece of apparatus can be placed. Above this is the objective mounted on 
a pec fc and above the objective a prism or mirror (if the scrgen is 
elevated above the lantern plain prisms are required for each beam), silVered 
on the outside so that there is no double reflection. The mirror can be 
adjusted to any angle, and is intended to send the image in an approxi- 
mately horizontal direction to the screen. Slides can also be directly 
projected in the usual way. 

he base-board is made to fcld so that the lantern can be packed into a 
box 18} Xx 84 X 204 with all its accessories im situ. 
Price Complete, in RRANSC £9 0 
REYNOLDS & BRANSON 
14 COMMERCIAL STREET, LEEDS. 


0 
LTD. 


OBSERVATIONS ayo 


Can be performed easily 


SCIENTIFIC INVESTIGATIONS 


and quickly, and impor- 
tant facts and deductions 
neatly and legibly re- 
corded, with the aid of a 
Writing Machine. The 
one that will enable the 
Scientist to obtain the 
best results, and give 
him the greatest satisfac- 


| tion, is undoubtedly that TYPE- 


Marvel of Mechanical 


WRITER. 

¢ 

| For full particulars of this wonderful Instrument, send 
for Illustrated ‘‘E” Catalogue to 


The YOST TYPEWRITER Co., Ltd., 
5° HOLBORN VIADUCT, 
London, E.C. 
WEST END DEPOT :—303 Oxford Street. 
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THE ENTOMOLOGIST: } THE MOST NUTRITIOUS. 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY: 
Edited by Ricuarp Soutn, F-E.S., 
With the Assistance of 

Rosert Asam, 5.5.5. ons : 
T R. Bittups, F.E.S. . H. Leecn, B.A., F.L.S., F.E.S. 
w. F.E.S., &c. Dr. D. Suarp, F.R.%., F.E.S., &c GRATEFUL OM T 


Epwarp A. Fitcn, F.L.S., F-E.S. | G. H. Verratt, F.E. 
F. W. Frowawk, F.E.S. W. Warren, M.A., F.E.S. 
W. F. Kirsy, F.E.S. 


Founded by the late Edward Newman in 1840, this Journal has been | 


the popular organ of British Entomologists since 1864. Its contents deal BREAKFAST—SUPPER. 


chiefly with the home fauna, but there are frequent articlesand notes on 

matters of interest pertaining to the Entomology of various parts of the world. 
Published on the first of each month. Price 6¢. Subscription, 6s. per | _ 

annum post free to any country. | 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, F.C. HOLLOWAY’S Ol NTM ENT 
On the rst of every Month. Greatly Enlarged. CURES 
THE JOURNAL OF . 
J BRITISH AND ee saps Gout, Rheumatism, Lumbago, Sciatica, Cuts, 


Edited by James Britren, F.L.S., British Museum. 
Contents :—Original Articles by Botanists.—Extracts, and Bruises, Sprains, &e. 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 


Proceedings of Societies. INVALUABLE FOR ALL SKIN DISEASES. 
The enlargement has made room for many Cryptogamic and other useful . 
of  latecesting papers which have accrued since the discontinuance of | Holloway’s Ointment and Pills may be obtained of 


| 
Price 1s. 84. Subscription for One Year, payable in advance, 16s. | all Medicine Vendors. 2 


London: WEST. NEWMAN, & CO.. 54 Hatton Garden. E.C 


MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 
MICRO-ORGANISMS AND FERMENTATION. 


By ALFRED JORGENSEN, 


Director of the Laboratory for the Physiology and Technology of Fermentation at Copenhagen. Translated by ALEx. K. 
MILLER, Ph D., F.I.C., and A. E Lennuotm. Third Edition, completely Revised. With 83 Illustrations. 8vo. Ios. net. 


TEXT-BOOK OF PALAZONTOLOGY. 


By KARL A. VON ZITTEL, 


Protessor of Geology and Palzontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Palzeontology in the Museum of Comparative Zoology at Harvard. With 1476 Woodcuts. Medium 8vo. 25s. net. 
*,* This English Edition is revised and enlarged by the Author and Editor in collaboration with numerous Specialists. 
FTELD.—“ An admirable introduction to the study of those fossils or petrified organic remains of plants and animals which 
existed before the present geological period and the advent ¢f man on the face of the globe. . . . Will be of the greatest possible 
assistance to all geological students. . . . Too much praise cannot be bestowed on the accuracy and beauty of the illustrations.” 


AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


By the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, Pbh.D., Professor of Zoology at the University College of South Wales and Monmouthshire, 
in the University of Wales. With 156 Illustrations. Crown 8vo. 10s. 6d. 


LANCET.—*“ Will be found serviceable to the upper classes of schools where natural history is ‘taught, and to classes for 
elementary biology in medical schools.” 


A MANUAL OF ZOOLOGY. 
By the late Prof. T. J, PARKER, D.Sc., F.R.S., and Prof. W. A. HASWELL, M.A., D.Sc., F.R.S, 


With Three Hundred Illustrations. Crown 8vo, 10s. 6d. 
ZOOLOGIST.—“ The present publication may be considered a condensation of the previous work (‘A Text-Book of 
Zoology’). . . . Thus we have the essence of a really good book in a convenient form for teachers and students.” 


KNOWLEDGE.—*‘ The text is accompanied by about three hundred beautiful illustrations. . . . The treatment is explicit 
throughout, and the book is sure to gain a wide popularity.” 


PRINGIPLES OF MECHANICS PRESENTED IN A NEW FORM. 


By HEINRICH HERTZ, 


Late Professor of Physics in the University of Bonn. With an Introduction by H. VON HELMHOLTZ. 
Authorised English Translation by D. E. JONES, B.Sc., District Inspector under the Department of Science and Art, &c., and 
J. T. WALLEY, M.A. 8vo. 10s. net. 

ENGINEER.—“ A very remarkable book. . . . A book which it is impossible to pass over in silence, fraught as it is with 
infinite possibilities of the future. It represents the latest work of one of the finest intellects of the century.” 


MACMILLAN AND CO., LIMITED. LONDON. 
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FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14. CROSS STREET, MANCHESTER. 


@oods Entrance: 10 Half-Moon Street, 


in «pent oxide. 


MOORE’S HYDROSTATIC BALANCE 
FOR ILLUSTRATING THE ‘PRINCIPLE OF 
ARCHIMEDES” AND SPECIFIC GRAVITY. 


A is a delicate spring balance accurately graduated to 
read Grams, and is capable of being lowered or raised 
by the string shown. 

B is one of the set of cubes of various me.als supplied 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


lbh 


of 


or 


free on application. 
Address—‘“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 

No SuutTsr, therefore no Flickering. Superb Mechanism. 
The Moio-Photo Camera hf taking the Pictures. Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL i 
&c. Miniature Triple Lantern constructed for B. J. MaLpEn, Esq. ; 
success. New Oxyhydrogen Microscope. Science Lanterns for _~ 
Demonstration. Magnificent Results. Docwra Triple, Prize Medals 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN GUINNESS, oh Ape.ina Patti, &c., &c. Patent Pam 
Science Lanterns. The Universal Lantern 4-inch Condensers, ‘ — 


PP 


seme" Catalogue of Apparatus, with Price List | 
f Chemicals, | 


rick Lamp, | 


with the apparatus. 
C is a glass vessel with fixed mark ex: shed in glass, up 
| to which water, or other liquii, is placed. The 
vessel is provided with draw-off cock, 


Sole Makers of this Apparatus— 
| 
| 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY, E.C. 
Manufacturers and Importers of Chemical and Scientif c 
Apparatus and Pure Chemicals. 

WEIGHTS a Speciality, 500 Milligrams to 
1 Milligram, 1s. 6d. per doz. 
= SEND FOR COMPLETE ILLUSTRATED 

CATALOGUE. 


SECOND-HAND MICROSCOPES 


By SWIFT, WATSON, CROUCH, BECK, ZEISS, LEITZ, &c. 
Prices from £2 10s. to £45. 


A Large Selection of Second-hand Powers and Fittings for all kinds o! 
Microscopes. 


Send for New List. 


| CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C. 


Portrait Combination front Lenses, 18s. 6d., Marvellous 
Lecture Sets. Novelties. The Lantern Kaleid Ch 
Outfits in the World. Grandly Iilustrated Catalo; 
ravings, 6d. ; Postage, 3d. List of 300 Lecture 
iews, &c., .; Postage 2d. Pamphlets Free. 
SpeciauistT, Brewster House, 82 Mortimer Road, Kingsland, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ue, 180 | | 
ets CH | 
Ww. HUGHES 


GLASS BLOWING. 


All kinds of Experimental Glass 
Blowing carried out for Scientific 
Men, Laboratories, &e. 


INVENTORS’ = WORKED OUT AS PER INSTRUCTIONS. 


OSSOR, 
67 Road, E.C. 


Hittorf’s Tube showing the 
resistance of the dark space. 


TRADE 
MARK 


APP 


PERKEN, SON & CO., 


PHOTOGRAPHIC 


CF BEST WORKMANSHIP 
FOR ALL PURPOSES. 


Catalogue POST FREE. 


TELEGRAPHIC 
ADDRESS. 


ARATUS 


99, HATTON GARDEN, 
+» HOLBORN CIRCUS, E.C. 


LONDON. 


LTO 


HARVEY 


PROJECTION POLARISCOPES 


STUDENTS’ SPECTROMETERS.—P. O. Bridge 


Sets, 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN) 
HAVE FOR DISPOSAL A NUMBER OF 


NICOL PRISMS AND’ TOURMALINES of various Sizes. 


of various Sizes in Stock, with large Nicol Prisms :— 


for Schools.—Induction Coils.—Wimshurst Machines, — 


X-Ray Apparatus.—Optical Banks, &c., &c. 
HI. & P. are the actual Manufacturers of the above. 


§6 CHARING CROSS 


ROAD, LONDON, W.C., 
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MACMILCAN & CO.’S BOOKS FOR STUDENTS OF CHEMISTRY. 


AN INTRODUCTION to the STUDY 
OF CHEMISTRY. By Prof. W. H. PERKIN, Jr., 
Ph.D., F.R.S., and BEVAN LEAN, D.Sc., B.A. (Lond. > 
Globe’ 8vo, 2s. 6d. 


CHEMISTRY FOR ORGANISED 
SCHOOLS OF SCIENCE. By S. PARRISH, B.Sc., 
A.R.C.S. (Lond.). With Introduction by Dr. Forsytu, 
Globe 8vo, 2s. 6d. 


INORGANIC CHEMISTRY for BE- 


GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosepH LuNT, B.Sc. Globe 8vo, 2s. 6d. 


INORGANIC CHEMISTRY FOR 


ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 


LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, PB En 
revised. Feap. 8vo, 45. 6d. 


A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R:S., and the late C. ecnok 
LEMMER, F.R.S. New Edition. Completely revised 
by Sir H. E. Roscosg, assisted by Drs. H. G. COLMAN and 
A. HARDEN. Vol. I. The Non-Metallic Elements. 8vo. 
21s. Vol. II. 
ogee Parts I., IL., IV., and VI., 21s. each. Parts | 

I. and V., 18s. each. 

CHEMICAL THEORY FOR BE- 
GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc. Feap. 8vo, 2s. 6d. 

AN INTRODUCTION TO THE 
SCIENCE AND PRACTICE OF QUALITATIVE 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
MAN JONES, F.I.C., F.C.S. (London and Berlin), &c. 
Crown 8vo, 6s. 

PRACTICAL 


MISTRY FOR ADVANCED STUDENTS. By 
CHAPMAN JONES, F.LC., F.C.S. (London and 
Berlin). Globe 8vo, 2s. 6d. 


PRACTICAL INORGANIC CHE- 


MISTRY. ByG.S.TURPIN,M.A., Globe 8vo, 2s. 6d. 
LESSONS IN ORGANIC CHEMIS- 


TRY. oy Elementary. By G. S. TURPIN, M.A., 
D.Sc. 2s. 


The RISE. and DEVELOPMENT of 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S. Revised — Edited by 
A. SMITHELLS, B.Sc. Crown 8vo, 55. 

A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 

INORGANIC CHEMISTRY. By Prof. 


I. REMSEN. Crown 8vo, 6s. 6d. 


“ORGANIC CHEMIS: RY. By Prof. 


I. REMSEN. Crown 8vo, 6s. 


“The ELEMENTS of “CHEMISTRY. 


By Prof. I. REMSEN. New Edition. Fcap. 8vo, 2s. 6d. 


A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 
7 E. Roscog, F.R.S. Eighth 

AN ELEMENTARY TEXT-BOOK 

THE OWENS ‘COLLEGE COURSE 
OF PRACTICAL ORGANIC CHEMISTRY. By J. 
B. COHEN, Ph.D. Fcap. 8vo, 2s. 6d. 


The Metals, 315. 6d. Vol. III. Organic | 


| 


EXPERIMENTAL PROOFS of CHE- 
MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S. Second Edition. Pott 8vo, 2s. 6d. 

THE GASES of the ATMOSPHERE. 
WILLIAM RAMSAY, F.R.S. Extra Crown 8vo, 

THE ‘ELEMENTS OF ELECTRO- 
CHEMISTRY. By Professor MAX LE BLANC. Trans- 
lated by W. R. WHITNEY. Globe 8vo, 6s. 

A DICTIONARY OF CHEMICAL 
SOLUBILITIES, INORGANIC. By A. M. COMEY, 
Ph.D. Demy 8vo, 15s. net. 

ANALYTICAL CHEMISTRY. By 
A. MENSCHUTKIN. Translated from the third German 
Edition, under the supervision of the Author, by JAMES 
LOCKE. Medium 8vo, 17s. net. 

ESSAYS in HISTORICAL CHEMIS- 
TRY. By T. E. THORPE, F.R.S. Crown 8vo, 8s. 6d. net. 

INTRODUCTION TO PHYSICAL 
CHEMISTRY. By JAMES WALKER, D.Sc., Ph.D., 


Professor of Chemistry in University College, ‘Dundee. 
8vo, Ios. net. 


OUTLINES of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, tos. net. 


SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
MacGOWAN, Ph.D. Crown 8vo, 5s. 


| MANUAL of PHYSICO- CHEMICAL 


INORGANIC CHE-— 


MEASUREMENTS. By Prof. W. OSTWALD. Trans- 


~ by JAMES WALKER, D. Sc., Ph.D. Illustrated. 
vo, 75. net. 
LABORATORY MANUAL EX. 


PERIMENTS TO ILLUSTRATE THE ELEMEN- 
TARY PRINCIPLES OF CHEMISTRY, By H. W. 
HILLYER, Ph.D. Medium 8vo, 4s. net. 


A LABORATORY MANUAL OF 
ORGANIC CHEMISTRY. By Dr. LASSAR-COHN. 
Translated by A. SMITH, B.Sc., Ph.D. Crown 8vo, 8s. 6d. 

CHEMICAL ARITHMETIC. With 
1200 Ss. M.A. 2nd Edition, 

The ARITHMETIC of CHEMISTRY. 
By JOHN WADDELL, B.Sc., Ph.D. Globe 8vo, 45. net. 


NOTES on OBSERVATIONS. Being 


an Outline of the Methods used for Determining the Mean- 
ing and Value of Quantitative Observations and Experi- 
ments in Physics and aan and for reducing the 
results obtained. By SYDNEY LUPTON, M.A. Crown 


8vo, 35. 6d. 

CHEMICAL ANALYSIS OF OILS, 
FATS, WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. Founded on 
BENEDIKT’s Second Edition of ‘‘ Analyse der Fette.” By 
J. LEWKOWITSCH, F.I.C., F.C.S.. Second thoroughly 
revised and wTIC edition. Demy 8vo, 25s. net. 


SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. By Dr. G. 
SCHULTZ ULIUS. Translated and Edited by 
A. G. GREEN, , F.C.S. Royal 8vo, 21s. net. 

A HISTORY of CHEMISTRY from 
EARLIEST TIMES TO THE PRESENT DAY. By 
Prof. ERNST VON MEYER, Ph.D. Translated by 
GEORGE M‘GOWAN, Ph.D. Second English Edition. 
8vo, 155. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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CO-OPERATIVE WORLD TRAVEL 


Organised by HENRY(S. LUNN, M.D., F.R.G.8. 
W. HOLDSWORTH LUNN & CONNOP F.S.PEROWNE. 


A Cruise to NAPLES, ANCONA, YENICE, and the 
ISTRIAN and DALMATIAN COASTS, 


For BOSNIA, HERZEGOVINA, ann MONTENEGRO. 
(Return Ticket to MARSEILLES included.) 
A TWENTY-ONE DAYS’ CRUISE FOR £24 3s. AND UPWARDS. 
s.y. ARGONAUT. Tonnage, 3254 ; h.-p., 4000. 


£10 10s. and £13 13s. TOURS TO ROME. 
Extensions to NAPLES, FLORENCE, VENICE, 
and the ITALIAN LAKES. 


Full particulars from the Secretary, 5 Endsleigh Gardens, 
Euston, London, N.W. 


WATKINS & DONCASTER, 


MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


= Our new Catalogue for 1900 (96 pp.) is now ready, and may 
be had Post free on application. 

N.B.—For Excellence and Superiority of Cabinets and 

Apparatus, references are permitted to distinguished 

patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workme 
with true natural surroundings. — 
4@ All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, s.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
FRANCIS B. MACDONALD, Sscrerary. 

LOSSES PAID OVER £22,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK 


y Lane, London. 


£10,000,000. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager, ~ 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Acti: i 
Vorticella, Stentor, H dra, Floscularia, Stephanoceros, inns ete 
other Specimens of Pond Life. Price 1s..per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection Purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either livi 
or preserved by the best methods :— siti ns 


(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 


COLLECTIONS FOR STUDENTS. 

Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 45.; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D.-RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALS AND PRECIOUS STONES. 


Mr. HENSON has now on hand a Fine Series of interesting Sapphires, 
also Topazes, Gold, and Barytes in Large Crystals of various Colours. 

Large and perfectly clear Rock Crystal Balls, precious Opal Cameos, 
Fluor Spar, Agate, Jasper, and other Stones cut for ornamental purposes. 


LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


PHYSIOGRAPHY and GZOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 


Mineralogists, &c. 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 


NOVELTIBS and RARE GEMS and PRECIOUS 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- Mineral Specimens for Museums, and Collectors, and ry) oe 


onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, "Balanus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 


Rock Specimens and Microscopic Sections of Rocks and Minerais _ 
cut to order. 


Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascid ia, Salpa NEW AND VALUABLE ee eas COMSTANTLY 


(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Lab y, Ply b THE DIRECTOR, 


Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAcoGues anv Lists Free. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “PHUSIS,” LONDON. 


SUBSCRIPTIONS TO ‘“‘NATURE.,” 


To ALL PLaces ABROAD :— 
@ «9... + 6 


CHARGES FOR ADVE TS. 
5. 


*Three Linesin Column. ..... .- o 2 
One Eighth Page, or Quarter Column. 0 18 
Quarter Page, or Half aColumn. . . I 15 
Half a Page, ora Column. ..... 3 5 

*The first line being in heavy type is charged for as Two Lines. 


Chegues and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S 


STREET, LONDON, W.C. 
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ATWOOD 


Vernier Microsco 
PQ6A, £2 28. 


PHARAIS. SIBM® 


GINAL PATTERN 
Accurate and Reliab! 


7OT2A, le, 8 to fe 
‘ high, Graduated, 43 15s. aed 


ential Thermo- 
meter, 
155. 6 


HARRIS’S ORI 
MACHINE 


Registered Differ- New Catheto- 
meter, 
4518. Estimates Free. 


PHILIP HARRIS & Co, Lro, 


COMPLETE LABORATORY FURNISHERS, BIRMINGHAM. 


HARRIS’S UPON APPLICATION. 


Drawing 
Model. 


Complete’ Laboratory Furnishing. 


Telegraphic Address : 
* Science,” B rmingham. 
Telephone No. to. 


GCROSSLEYW’ Ss GAS EBNGINES. 


RECENTLY 


REMODELLED. 


GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 


CROSSLEY BROS., =TD., OPENSHAW, MANCHESTER. 


WAaATSON’S NEW MICROSCOPES AND APPARATOS. 


WATSON’'S HOLOSCOPIC EYEPIECES, for 
use with either APOCHROMATIC or ACHRO- 
MATIC OBJECTIVES, an adjustment being 
provided to the special lenses employed, for 
altering the correction. There is no sacrifice of 
efficiency, the performance being equal to the 
most expensive Compensating or Huyghenian 
Oculars. 

Magnifying Powers— 
6 in. tube length, 5, 7, 10, and 14 diameters. 
to in. a 7, 10, 14, and 20 - 


PRICE, in Student's Size and Pattern, either 
power, 17/6 each. 


For Full Particulars see Supplemental List, 
Post Free. 


& 


WATSON'’S Parachromatic OIL IMMERSION CONDENSER. 
Toral a 1°30; aglenatic aperture exceeds 1°25. Un- 
doubt ly the finest Ce ble for high- and 
work. Optical part only ... 

Completely mounted with Iris a hra m and Set of Stoy 

WATSON’S SCHOOL” MICROSCOPE, odel, 
complete with 1 in. Ob yoctine, in Case ... 0 

wae: MICROSCOPE. A new model high-class 
instru 


WATSON’ FRAM” MICROSCOPE. A highest-class instrument at: 


BACTERIOLOGICAL APPARATUS. for 
FIEL d FIELD GEOLOGY. META PHOSES 
and DISSECTE 2D PREPARATIONS. BOTANICAL and PHYSIO- 


LOGICAL MO 
ie Particulars of all the above, see 
Watson's New Supplemental List to Catalogue No. 2, Post Free 
on application. 
Watson's Catalogue (No. 3) is a Classified List representing a Stock of 
40,000 first-class Micro-Slides, Post free om application. 


£5 00 
£6 10 0 


ATSON & wsONS AS Established 1837), Opticians to H.M. Government. 


W. W. 
313 HIGH HOLBORN, LONDON ranch Now Open: 


16 Forrest Roap, EpinsurGu. Andat 78 Swanston Street, Melbourne, 


Australia. Be) 39 as and other Medals at the principal International Exhibitions of the World. 


DALLMEYER’S TELE-PHOTO. 


Stigmatie Lens fitted with Tele-Photo. Attachment.’ 


(These Attachments can be’fitted to-any good Lens.) 


LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible: 
Subjects of sufficient size to be of practical value. 
Indispensable to Geologists, Naturalists, and Architects. 


Price from £8 15s. 


Prices and Particulars on application, Estimates and 
advice free. 4 


J. H. DALLMEYER, Ltd., 


25 Newman Street, London, W. 


Printed by Richarp CLay anv Sons, Limite, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London and published by MACMILLAN 
anv Co., Lim:rgp, at St. Martin’s Sireet, London, W.C., and Tue MACMILLAN Compan, 66 Fitth Avenue, New York.—THurspay, April 19 1900. 
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A WEEKLY ILLUSTRATED JOURNAL OF. SCIENCE, 


GENERAL LIBRARY, 
UNIV. OF MICH. 


MAY 9 1900 


“© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1591, VOL. 61] 


THURSDAY, APRIL 26, 1900. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


WIRELESS TELEGRAPHY. 

The APPS-NEWTON” INDUCTION COILS have 
proved far superior to all others in telegraphing long distances 
without wires. 

They were used in the Government Experiments at Penarth 
and Dover ; also by Signor Marconi and the Wireless Telegraph 
Company in telegranhing to and from the Goodwin Lightship, 
and across the Cha .nel; at the British Association Meeting at 
Dover for telegraphing to France ; and at the Naval Manceuvres, 
where a distance of sixty miles was covered, &c. 

After prolonged tests the ‘* Apps-Newton” Coils have been 
adopted by the Wireless Telegraph Company, by the War Office 
and by the Admiralty ; several have been sent to the Front in 
South Africa, and the ships of the Channel Squadron are now 
being fitted with them. ° 


PRICES ON APPLICATION. 


SOLE MAKERS: 


NEWTON & CO., 


Scientific Instrument Makers to H.M. the Queen 
and the Government, 


3 FLEET STREET, LONDON, E.C. 


{All Rights are Reserved. 


By the Late Dr. ST. GEORGE MIVART. 


GROUNDWORK OF SCIENCE. 


Large 8vo, Cloth extra, 6s. 


‘His firm grasp of logical principles, steady insight, and 
clear reasonableness, eminently fit him for the task of exposing 
the fallacies of light scepticism, and quibbling cranks of the 
imagination.” — 7adlet. 

‘*We can do little more, in the iimits of newspaper space, 
than announce, with a cordial welcome, a new and important 
work by Prof. St. George Mivart. . . . This is strictly a treatise 
on mental science, and proves once again the philosophic power 
of a thinker who has done so much as an observer and as a judge 


“of evidence.”~-Weekly Register. 


The late Dr. St. George Mivart, in a letter written a few 
weeks ago, said :— 

** My last work, ‘ The Groundwork of Science,’ has under- 
gone no ecclesiastical supervision, my convictions, when I wrote 
it, being almost fully what they now are.” 


MURRAY, ALBEMARLE STREET, W. 


JOHN 


A NEW GAS FURNACE 


(Holloway’s Patent) 


FOR CHEMISTS AND ASSAYERS. 


LESS CRACKING. 


All particulars from SOLE MAKERS: 


JOHN J. GRIFFIN & SONS, Lop, 
20-26 SARDINIA STREET, LONDON, W.C. 


PARTS SEPARATE, 


NEGRETTI & ZAMBRA’S Self-Registering 


Barometers, Thermometers and Rain Gauges. 


Giving continuous Records on Charts, and only requiring attention 
once a week. 


THE LARGE SIZE BAROGRAPH, £7 10 


Accurate Thermometers for all parnenes: 
Illustrated Price List of Instruments by post to all 
parts of the World. 


38 HOLBORN VIADUCT, E.C. 


BrancHes—45 CorNHILL, and 122 REGENT STREET. 
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BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
ENTRANCE SCHOLARSHIPS, 
The “‘ Henry Tate Scholarship” in Science, annual value £50. 
A Pfeiffer Scholarship in Science, annual value £48. 
A Reid Scholarship in Arts, annual value £37 10s. 
All tenable for three years. 
Will be awarded on the results of the Examination to be held at the College 
on June 26th and 27th. Candidates must be under 19 years of age on the 
first day of the examination. 
For further information apply to the Principat. 


CHESHIRE COUNTY COUNCIL. 


AGRICULTURAL AND HORTICULTURAL SCHOOL, 
HOLMES CHAPEL. 


WANTED—a PRINCIPAL for the above School, and to take super- 
vision of the Farm, and the Experimental Work in connection therewith. 
There are at present 45 Students. Candidates must have experience in the 
working of a School, and a practical knowledge of Agriculture and Farm 
Work. Salary, £300 per annum, with Board and Residence. 

Applications, accompanied by not more than four recent testimonials, to 
be addressed to the undersigned, on or before May 15 next. Canvassing 
of Members of the Committee will be deemed a disqualification. 


R. P. WARD. 


Organising Secretary's Office, Crewe. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Summer Session begins on May rst. The work is arranged so that 
a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 


H. R. SPENCER, M.D., F.R.C.P., 
Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


SCIENGE AND ART EXAMS. 


LONDON anp SOUTH KENSINGTON. 
Oral or Correspondence Preparation by SPECIALIST TUTORS. 


New and Perfected System of Correspondence Tuition. WORKSHEETS 
A SPECIALITY, saving Time and Trouble. 


ADDRESS 


JOHN GIBSON, M.A., CHANCERY Lane, 
SCIENCE EXAMINATIONS. 


For LONDON and other UNIVERSITIES, the 
CONJOINT BOARD, &c. 
Well-equipped LABORATORIES, DAY AND EVENING. Personal 


er Class Tuition. 
‘*R.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


WANTED.—MINERALOGIST possessing 


University training and ability to classify Minerals. Must speak 
French and English fluently. German or other European language 
useful. To act as Representative in Paris Exposition, and after as 
Travelling Mineralogist for leading dealers in specimens. Fair Salary 
and Advancement. Address 
W. M. FOOTE, 
Agent for the Foote Mineral Co., 
24 Rue du Champ de Mars, Paris, France. 


JOURNAL OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 
Edited by W. G. McMILLAN, Secretary. 

Part No. 144. 


Containing the following papers, with the discussions thereon :—‘‘ The 
Standardisation of Electrical Engineering Plant,” by R. Percy SELLon, 
Member; ‘‘On the Application of Electricity in Medical and Surgical 
Practice,” by H. Lewis ye M.D., Associate ; together with a paper 
on ‘* The Problem of Arc-Lighting from 250-Volt Supply,” by W. B. Savers, 
Member ; Professor G. F. FirzGerRavp’s “* Inaugural Address as Chairman 
of the Dublin Local Section,” and the following Sriginal Communications : 
‘* A Two-Phase Rotary Converter and a Note on the Regulation of Rotary 
Converters,” by Professor E. Witson, Member; and “The Air-Gap 
Induction in Continuous Current Dynamos,” by C. C. Hawkins, Member, 
and R. WiGHTMAN, Associate. 


Price 3s. 6d. 


MULLER 


SCIENTIFIC GLASS BLOWERS 


AND 
MANUFACTURERS OF 


CHEMICAL AND PHYSICAL APPARATUS. 


X-Ray Tubes, Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 
Thermometers, &c., &c. 


SPECIALITIES : 
CHEMICAL THERMOMETERS. 
GLASS STOPCOCKS. 


PATENT DOUBLE SURFACE CONDENSER. 
MERCURY PUMPS, 
SPECTRUM TUBES, &c., &¢. 


Price Lists, with Particulars of above, on application. 
List of BALANCES also Post Free. 


148 HIGH HOLBORN, 


LONDON, W.C. 


R. FRIEDLANDER & SOHN, 
PUBLISHERS, 


BERLIN (GERMANY), N.W., CARLSTRASSE 11. 


Now Ready. 

A. B. MEYER and L. W. WIGLESWORTH. 
THE BIRDS OF CELEBES 
AND THE NEIGHBOURING ISLANDS. 

2 Volumes in Imperial Quarto. 


xxxili, 130 and 962 pages of Text, with 7 Coloured Maps and 
45 Plates, of which 42 (Figures of 77 Species) are 
carefully coloured, 1898. 


Price £12 net. 


Prospectus with Specimen Plate and Reviews sent on applica- 
tion. 


E. L. TROUESSART. 
CATALOGUS MAMMALIUM, 
_ TAM VIVENTIUM QUAM FOSSILIUM. 
2 Volumina: xvi et 1469 pg., roy. 8, 1897-99. 
Price £3 6s. net. 


E. & F. N. SPON, Limirep, 125 STRAND, W.C. 


After receipt of Price, these Works are sent Carriage Free. 
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BARGAINS IN SCIENTIFIC BOOKS. 


GREENE. F.Z.S. (Dr. w. -T.)._BIRDS OF 


THE ye te EMPIRE. Many Illustrations, 8vo, Cloth (pub. 


78. 6d.). 2s. 
GORE, F.RA.S., M.R.ILA., &c. (J. E.).— 


THE WORLDS OF SPACE. A Series of Popular Articles on 
Astronomical Subjects. Lilustrations, Crown 8vo, Cloth (pub 7s. 6:/.). 


is. 6d. 
DAVIS (GEORGE E.). — PRACTICAL 
MICROSCOPY. Illustrated with 310 Woodcuts and a Coloured 
Frontispiece. Third and Revised Edition, 8vo, Cloth(pub. 7s. 6d). 3s. 
This is the third and enlarged edition, bringing down the subject to the 
resent time; and not only has this been done with regard to English 
instruments, but the sc “ of the work has been extended so as to include 
the apparatus in general use upon the Contine.t and also in the United 


States. 

MEYRICK (E.)—A HANDBOOK OF 
BRITISH LEPIDOPTERA. By EDWARD MEYRICK, B.A., 
F.Z.S., F.E.S., Assistant Master at —— College. Extra 
Crown "Bvo (pub. tos. 6d. net, Macmillan). 3s. 

“* This book cannot fail to afford great assistance to the student who 
desires to recognise and idegtify his sgec mens without the necessity of 
comparing them with named examples. It is without exception the best 
class-book that has yet appeared for imparting real sound knowledge of 
Structure, evolution, and classification.—Entomologist's Monthly Maga- 
sine. 


KIRBY and HOFFMAN.—THE BEETLE 
COLLECTOR'S HANDBOOK fv Dr. E. HOFFMAN and Dr. 
W. E. KIRBY. With 20 Coloured Plates, containing over 500 
Coloured Figures. Crown 8vo, Cloth Uilt (pub. 4s. 6¢., Sonnenschein). 


The only “complete recent Guide for Beetle-Collecting. The Contents 
deal with the Structure, Development, Habits, &c., of Beetles, How to 
Ki!l Them, and How to Arrange the Collection, followed by Full ” Accounts 
of the Several Species, which the 500 ‘ oloured Fi igures represent. 

he plates contain upwards of soo figures, and those of many of the 
larger species are excellent. Wecan recommend this work as one which is 
likely to induce many to collect.” —Science 


Inland Postage, extra. 
H.'J. GLATSHER, New and Remainder Bookseller, 


57 WicMoreE STREET, Lonpon, W. 
Catalogues Post Free on application. 


Now Ready. 8vo. Price 4s. net. 


INORGANIC EVOLUTION 


AS STUDIED BY 


SPECTRUM _ ANALYSIS. 
SIR NORMAN LOCKYER, K.C.B., F.R.S. 


MACMILLAN AND CO., LTD., LONDON. 


ECLIPSE SUN. 


TOURS 
NAVALMORAL ALGI E RS, 


By short Sea Route vi@ 
| Dover and Catais, including 


PARIS, BORDEAUX, | PARIS, MARSEILLES, 


Including 


ALGIERS, BLIDAH, 
SIARRITZ, MADRID, GORGE OF CHIFFA, &c. 


Inclusive Fare, £30. Inclusive Fare, 29 Guineas. 


LEAVING LONDON, MONDAY, MAY 2isr. 


Including First Class Rail and Steamer Tickets for the Round ; 
First-class Hotel Accommodation; Omnibuses to and from 
Hotels while with the Conductors ; Carriage Excursions; Fees 
to Ifotel and Railway Servants; and Admission Fees at 
all places of interest visited with the Conductors. 
PROGRAMMES FREE ON APPLICATION. 


INDEPENDENT TICKETS BY ALL ROUTES. 


THOS. COOK & SON, 
LUDGATE CIRCUS, LONDON, 
AND BRANCH OFFICES, 


NEW WORK BY MR. N. C. MACNAMARA. 


Now Ready, with 3; Illustrations, Crown 8vo, 6s. 


THE ORIGIN AND CHARACTER OF 
THE BRITISH PEOPLE. 
By NOTTIDGE CHARLES MACNAMARA, F.R.C.S. 


Author of Story of an Trish Sept,’ History of Asiatic Cholera,” &e. 
London: SMITH, ELDER & co. ka BS Waterloo Place, S. W. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, Part IV. Containing Papers read 
at the Scientific Meetings he id in November and December 1899. 
With 18 Plates. Price to Fellows, gs. ; to the Public, ras. 
T » be obtained at the Society's Office (3 Hanover Square, W.), or through 
| any Bookseller. 


Second 


Volume. 


A SELECTION OF PHOTOGRAPHS OF STARS, 
STAR CLUSTERS, AND NEBULA, 


Together with Information concerning tn Methods employed in the Buin of 
Celestial Photography (Illustrated by 72 Photographs reproduced in Collotype), 


By ISAAC ROBERTS, D.Sc., F.R.S. 


Now Ready. Royal Quarto. 


Price 30s., post free. 


LONDON: KNOWLEDGE OFFICE, 326 HIGH HOLBORN,W .C. 
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SWIFT & SON, 


MANUFACTURING OPTICIANS. 


SOLELY APPOINTED TO THE A.M. Dept. 
AR OFFICE, FOR THE SUPPLY 
OF Micaoscorss. 


Patent form of Student's Microscope, 
fitted with 2/3” and 1/6” Pan-Aplanatic 
Objectives, Iris Diaphragm and Oculars, 
in Case, from 


£5 5s. 


These Instruments we have supplied in 
numbers to the following Medical Schools, 
viz. St. Mary’s, St. Bartholomew's, Guy’ s, 
Middlesex, and St. Thomas’s. 

Seven Gold Medals awarded for excel- 
lence of manfacture. 

Catalogue on Application 


81 TOTTENHAM COURT ROAD, WwW. 


EVERETT & CoO., 
MECHANICAL ENGINEERS & ELECTRICIANS, 


OUSE 


PHYSICAL & ELECTRICAL APPARATUS. 


Apparatus designed and made for Laboratories 
and Research Work. 
Att Kinps or ExrerimMENTAL Work. 
a, A Our List is now ready, and may be had post 
: ree on application. 
See ‘‘ Notes” in Nature, March 15, rgoo. 


C. BAKER, 


MICROSCOPE 
MANUFACTURER. 


CATALOGUE 1899-1900 


Post Free to readers of this 
Journal, Apply— 


244 HIGH HOLBORN, W.C. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE POR LIVING PICTURES. 


THE MOST PERFE 
No Suurtrer, therefore no Flickering. os Mechanism. 

The Moto-Photo Camera for taking the Pictures illustrated Lists, ad. 
See Mr. Hucues' PATENT COMBINATION OPTICAL LANTERN, 
‘&c. Miniature Triple Lantern constructed for B. J. MaLpgn, Esq. ; t 
succ:ss. New Microscope. Science Lanterns for 
Demonstratios. nificent Results. Docwra Triple, Prize Medals 
‘Highest Award, S Suppited to the Royal Polytechnic Institution, Dr.H. Grat- 
van Guinness, Madame Ape.ina Patti, &c., &c. Patent Pamphengo, 
Science Lanterns. The Universal Lantern 4-inch Condensers. 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. eapest Lantern 
Ourfits in the World. Grandly re Catalogue, over 180 ryt En- 

ravings, 6d. ; Postage, 3d. List of 300 Lecture Sets sare oot as’ 

jews, &c., "6d. ad. Pamphlets Free. WwW. C. GHES 
Sprctauist, Brewster House. 82 Mortimer Road. Kingsland. we 


Narrow Coil 
D’Arsonval Galvo. 
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W. WILSON. 
COLLEGE SPECTROMETER. 


ati Circle, reading to 
I min. Fine adjust- 
ment to telescope and 
prism table. Rack 
motion to telescope ; 
adjustable slit and 
comparison prism to 
collimator. _ Rising 
and ony 
table ... £110 O 


With 6” Circle, to 30” 1400 
Spectrometers made to the highest degree of accuracy 


1 BELMONT STREET, CHALK FARM, N.W. 


A NEW STEREOSCOPIC BINOCULAR 


FIELD GLASS 
of NEW FOR M and CONSTRUCTION. 
(English Patents, Nos. 5639 and 
7942, 1894.) 

Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 
always ready for use. 

Prices: £6 to £8. 

For NAVAL MEN and DEERSTALKERS, &c. (we have made 
larger sizes for NIGHT and DAY USE, admitting more light, buy 
of somewhat greater weight). Prices: Night, £10; Day, £11, 


lllustrated Price List free. 


CARL ZEISS or 


29 MARGARET STREET, REGENT STREET, LONDON, Ww. 


For Photography, Unsurpassed for fine definition. 


Coke [Enses 


TAYLOR, TAYLOR, & HOBSON, 


Stoughton Street Works, 
and 18 Berners Street, London, W. 


COSSOR, 
FARO RD., 


Original Maker of ‘*X’? RAY TUBES in England. 
FOCUS TUBES giving finest possible definition. IMPROVED TUBE 
H 


OLDERS, with arrangement for securing wires to avoid perforation of tube. 
All kinds of “*X” Ray Apparatus, Mercury Pumps, Screens, Spatk 
Applications for Price Lists invited. 


| Gaps, &c. 


TRADE 
MARK 


“OPTIMUS.” 


PHOTOGRAPHIC 
APPARATUS 


OF BEST WORKMANSHIP 
FOR ALL PURPOSES. 


TELEGRAPHIC 
ADDRESS. 


POST FREE. 


PERKEN, SON & CoO., LTD., Hovsorn circus, 


99, HATTON GARDEN, 


LONDON. 
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Sale by Auction. 
TUESDAY NEXT, MAY x. 
Collections of British and Foreign Lepidoptera and Coleoptera, also in 
Papers, Heads and Horns of Animals, Animal Skins, Bird Skins, 
Minerals, Books, &c 
MR. J. C. STEVENS will Sell the above 
by Auction at his Great Rooms, 38 King Street, Covent Garden, on 
| be ns next, May 1, at half-past 12 precisely. 
On view day prior, from 1o till 4, and morning of Sale. 
application. post-free. 


WATKINS & DONCASTER, 


ATURALISTS, 


D MANUFACTURERS O 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL Hi8TORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


| Our new Catalogue for 1900 (96 pp.) is now ready, and may 
be had Post free on application. . 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Catalogues had on 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen | 


All Rocks and Publications on tetera!’ Hilstery sugglied. 
36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 


COLLECTIONS FOR STUDENTS. 

Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/. ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 4s. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET. LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MIGROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CoO., 
Mineralogists,&c. 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GHMS and PRECIOUS 
STONES. 


Mineral Specimens for Museums, and Collectors, and ail 
Rock Specimens and Microscopic Sections of Rocks and 


ur Pose s. 
inerals 


cut to order. 
NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSIPGTON, W. 


Ew CATALOGUES AND Lists FREE. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Fl laria, Steph » Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUT H. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Lab y, Ply: bh THE DIRECTOR. 


J. & A. CHURCHILL'S LIST. 


THE NEW ALGEBRA. 
ELEMENTARY ALGEBRA (TO QUAD- 


RATICS). By C. H. FRENCH, M.A., and G. OSBORN, M.A., 
Mathematical Masters at the Leys School, Cambridge, formerly Scholars 
of Emmanuel College, Cambridge. Crown 8vo, 3s. 6¢.; or with 
Answers, 45. 6d. 

‘“More complete, and on the whole more helpful to a beginner, than any 

with which we are acquainted.” —Practical Teacher. 
“ Wonderfully clear and simple.”—/ournal of Education. 
** Always correct.” —Academy. 


ELEMENTARY PRACTICAL CHEMIS- 
TRY AND QUALITATIVE ANALYSIS. By Professors CLOWES. 
a names AN. Third Edition, with 68 Engravings, post 8vo, 
38. 6d. 


INTRODUCTION TO QUANTITATIVE 
on CLOWES and COLEMAN. Wuh 62 
ngravings, post 8vo, 4s. 6d. 


PRACTICAL CHEMISTRY and QUALI- 
TATIVE ANALYSIS. By Professor CLOWES. Seventh Edition, 
with ro1 Engravings, post 5vo, 8s. 6d. 


fessors CLOWES and COLEMAN. Fourth Edition, with 117 En- 
gravings, post 8vo, tos. 


A HANDBOOK OF PHYSICS AND 


CHEMISTRY, adapted to the Requirements of the First Examination 
of the Conjoint Board of the Royal Colleges of Physicians and Surgeons, 
and also for General Use. By HERBERT E. CORBIN, B.Sc. Lond., 
and ARCHIBALD M. STEWART, B.Sc.Lond. With 120 Illustra- 
tions, Crown 8vo, 6s. 6d. 
“An excellent course of physics and chemistry. . . . We can strongly 
recommend it.” — University Correspondent. 


PRACTICAL PHYSIOLOGY, including 
HISTOLOGY, CHEMICAL and EXPERIMENTAL PHYSI- 
OLOGY. By DE BURGH BIRCH, M.D., F.R.S.E., Professor of 
Physiology in the Yorkshire College of the Victoria University ; 
in Edinburgh University. With 62 Illustrations, 
Crown 8vo, 6s. 6d. 


A MANUAL of BOTANY. By]J. Reynolds 
GREEN, Sc.D., F.R.S., Professor of Botany to the Pharmaceutical 
Society ; Examiner in Botany to the University of London and the 
Victoria University. In Two Vols., with nearly 1200 Illustrations. 

Vol. I. MORPHOLOGY AND ANATOMY. Second Edition. 7s. 6d. 

Vol. Ii. CLASSIFICATION AND PHYSIOLOGY. tos. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., 
with the co-operation of ADAM SEDGWICK, M.A., 
F.R.S., W. F..R. WELDON, M.A., F.R.S.,and SYDNEY 
J. HICKSON, M.A., F.R.S. 

Contents of No. 170 (April), with Ten Plates, Price 10s. 

On the Reaction of Daphnia magna (Straus) to certain Changes. 
in its Environment. By ERNEST WARREN, D.Sc., Uni- 
versity College, London. 

A Revision of the Genus Steganoporella. By SIDNEY F. 
HarMER, Sc.D., F.R.S., Fellow of King’s College, Cam- 
bridge ; Superintendent of the University Museum of 
Zoology. 

On a New Histriobdellid. By WILLIAM A. HASWELL, M.A., 
D.Sc., F.R.S., Challis Professor of Biology, University of 
Sydney. 

On Spongioporphyrin : the Pigment of Suderites Wilsont. By 
MacMunv, M.A., M.D. 

Further Remarks on the Development of Amphioxus. By 
E. W. MacBripg, M.A., D.Sc.(Lond.), Professor of 
Zoology in McGill University, Montreal. 

Quelques Observations sur les Onychophores (Peripatus) de la 
Collection du Musée Britannique. Par M. E. L. BouvigErR, 
Professeur au Muséum d’histoire naturelle de Paris. 

On the Diplochorda. III. The Early Development and 
Anatomy of Phoronis Buskii, McI.. By ArtTHuR T. 
MASTERMAN, M.A.(Cantab.), D.Sc.(Lond. and St. A.), 
Lecturer on Zoology in the New Medical School, Edinburgh. 


London : J. & A. CHURCHILL, 7 Great MARLBOROUGH St. 
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A. AND G. BLACK’S LIST. 


A TREATISE ON ZOOLOGY. 
By E. RAY LANKESTER, M.A., LL.D., F.R.S., Hon. 
Fellow of Exeter College, Oxford; Director of the 
Natural History Departments of the British Museum ; 
Fullerian Professor of Physiology and Comparative 
Anatomy in the Royal Institution of London. Profusely 
Illustrated. To be completed in Ten Parts. NOW 
READY. Part III. THE ECHINODERMA. By F. 
A. BATHER, M.A., assisted by J. W. GREGORY, 
D.Sc., and E. S. GOODRICH, M.A. Demy 8vo, paper 
covers, price 12s. 6d net ; cloth, price 155. net. 


“It is marked by three characteristics, which indeed may be regarded 
as now indispensable to any scientific work of value—perfect lucidity in 
the iliustrations, which are numerous, and, of course, specially drawn by, 
or under the direction of, the author ; a careful exposition of the historical 
development of life-forms ; and complete bibliographies on each branch of 
the subject."—Ziterature. 


NOW READY. Demy 8vo, cloth, price 12s. 6d. net. 


SEXUAL DIMORPHISM IN THE 
ANIMAL KINGDOM. A Theory of the Evolution 
of Secondary Sexual Characters. By J. T. CUNNING- 
HAM, M.A. Containing 32 Illustrations. 


**Mr. Cunningham has elaborated a theory of evolution in answer to 
the problem : What are the causes which have produced the three kinds of 
structural difference in animals? He supports his theory by facts and 
illustrations drawn mainly from the w orks of others. A book of distinct 
scientific importance. The present volume is well printed and profusely 
illustrated with carefully executed figures." —T7he Outlook. 


NOW READY. Crown 8vo, cloth, price 3s. 6d. 


INTRODUCTION TO_ STRUC- 


TURAL BOTANY. Part II. Flowerless Plants. 
Third Edition. By D. H. SCOTT, M.A, Ph.D., 
F.R.S., Honorary Keeper of the Jodrell Laboratory, 
Royal Gardens, Kew. 

** It stands out from the ever-increasing crowd of guides, text-books, and 
manuals, in virtue not only of originality of design, but also of the fact that | 
the subjects treated have been specially investigated for the purpose of the 
book, so that we have not the mere compilation of a book-man, but an | 
account based on the results of the author's own observation.” —Natural 
Science. | 


NOW READY. Post 8vo, cloth, price ras. 6d. 


ALGEBRA, An» Elementary Text-book for 


the Higher Classes of Secondary Schools and Colleges. 


Part II. Second Edition. By Prof. GEORGE 
CHRYSTAL, M.A., LL.D. 


‘The merits of the work are so well known that it is unnecessary to do 
more than announce the publication of the new edition.” —Nature. 


NOW READY. Demy 8vo, cloth, price 7s. 6d. net. 


THE GRAMMAR OF SCIENCE. 
By KARL PEARSON, M.A., F.R.S., Professor of 
Applied Mathematics and Mechanics in University College, 
London. Second Edition, thoroughly Revised and much 
Enlarged. Contains Two entirely New Chapters on 
Natural Selection and Heredity, embracing a Popular 
Account of Prof. Pearson’s own more recent work in this 
direction. Containing 33 Illustrations in the Text. 


** There is a peculiar opportuneness about the appearance of a new edition 
of this clear exposition of the scientific method and the claims of science 
to he regarded as the educational instrument, par excedlence, for a training 
in citizenship. . . . We have been again and again impressed, in examining 
*The Grammar,’ with the remarkable lucidity of Prof. Pearson's explana- 
tions.’—Kunowledge. 


NOW READY. Demy 8vo, cloth, price 10s. 6d. 


TEMPERATE. CHILE; Pxocressive 
Spain. By W. ANDERSON SMITH, formerly Special 
Commissioner to the Chilian Government to Report on 


their Rivers. 
** The book is both charming and valuable.”—Nature. 


A. AND C. BLACK, SOHO SQUARE, LONDON. 


Medals and Highest Awards at all Great Exhibitions. 


ROSS’ | NEW SERIES 
tse. SCIENCE LANTERNS 


FOR SCHOOLS, 
COLLEGES, & PRIVATE 
EXHIBITIONS. 


PHOTOGRAPHIC LENSES 
AND CAMERAS. 
MICROSCOPES, 
TELESCOPES, FIELD 
GLASSES, &c., &c. 


PRISMATIC 
BINOCULAR GLASS. 


‘*The power and field of a Tele- 
scope in the compass of an Opera 
Glass.” 


Combining Extreme Portability Magnification. Bin 
with High Power, Perfect Me- § times £8 
chanical Construction, and 

Exquisite Definition. ts 10 


ROSS, Lta., Manufacturing Opticians, 


111 NEW BOND STREET, LONDON, W., 
And 31 COCKSPUR STREET, CHARING CROSS, S.W. 


IMPROVED D’ARSONVAL 


GALVANOMETERS. 


PRICES 
pan DEFLECTIVE, 
£4~10-0 ZERO, 
LIBERAL DISCOUNTS. BALLISTIC 
WORK. 


Write for Price List and Particulars of Potentiometers, 
Galvanometers, Electrical Thermometers, Experi- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo., 


 THRIPLANDS,” 
Laboratory { couRT, | LONDON, W. 
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SCOTTISH PROVIDENT 
INSTITUTION. 


Heap OrFice: 6 St. Andrew Square, EDINBURGH. 
MUTUAL ASSURANCE with MODERATE PREMIUMS. 


More than one half of the Members who died during the 
Septennial period were entitled to Bonuses which, not- 
withstanding that the premiums do not as a rule 
exceed the non-profit rates of other Offices, were on 


the average equal to an Addition of about 50 per cent. 
to the Policies which participated. 


The SURPLUS at last Division was £1,423,000. 


Examples of Premium for £100 at Death, with Profits. 


DUDDELL 
OSCILLOGRAPH. 


An Invaluable Instrument for 
Alternate Current Work. 
This Galvanometer has the shortest 


periodic time of any Instrument 


yet constructed, viz. 0:0001 Second, 


AGE. 85 | 40 | 45 | 60 | 
During Lire, £2 16 £2 10|£2 149 £8 17 £5111 
25 Pavments, 2130 2179, 3 46 3 4 87) 5611 
15 Payments, 3121 318 0 458 4162 5118) 6911 


*A person of 30 may secure £1000 at death by a yearly payment 
during life, of £20 15s., which would in many Offices secure (with profits) 
only. Or he may secure £1000 by 25 payments of £26 10s., deing 

thus free of payment before age 55. 


ACCUMULATED FUNDS, £11,000,000. 


Prospectus, with full information, on application. . 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
J. Murr Leitcn, Secretary. 


is perfectly dead-beat, and the self- 


induction is practically nil. 


WRITE FOR DESCRIPTIVE PAMPHLET. 
SOLE MAKERS— 


SCIENTIFIC INSTRUMENT CO. 


LIMITED, 


CAMBRIDGE. 


E. LEYBOLD'S NACHFOLGER, 


SCIENTIFIC INSTRUMENT 
MAKERS, 


COLOGNE (GERMANY). 


New Catalogue of Physical Apparatus, 
containing 3400 numbers and 1200 illustrations, 
sent on application. 


NEVV MODEL. 


PORTABLE 
EQUATORIAL 
MOUNTING 


For 3” or 34" A 
TELESCOPES. y 


ation Axis, Quick and Slow Motion, in 
Right Ascension. 


Latitude Adjustment, Clamp for Declin- 


EQUATORIAL MOUNTING with Divided Circles and Stand 
fitted with short Iron Column, Levelling Screws, and Metal 
Stretcher, £15 15s. ; or, complete with 3’ Telescope, £25. 


ILLUSTRATED CATALOGUE GRATIS. 


J. H. STEWARD, 
OPTICIAN, 
406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 
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MACMILLAN 
STUDENTS 


PRACTICAL BOTANY for BE- 


GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S. 
Globe 8vo. 35. 6d. 
A COURSE of PRACTICAL IN- 


STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S. Crown 8vo. 10s. 6d. 


LABORATORY PRACTICE FOR 


BEGINNERS IN BOTANY. By W. A. SETCHELL, 
Ph.D. Feap. 8vo. 45. 6d. net. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L-S. 
BOTANY. By Sir J. D. Hooker, 


F.R.S. With Illustrations. Pott 8vo. 1s. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. 10s. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. With 
numerous Illustrations. Third Edition, Feap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. 
By DANIEL OLIVER, F.R.S. With numerous Iliustra- 
tions.. Globe 8vo. 6s. 6d. 

A TEXT-BOOK OF BOTANY. By 


Dr. E. STRASBURGER and Others. Translated by Dr. 
H. C. PorTer. 8vo. 18s. net. 


GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. SrrucruraL Borany: or Organography on the 
Basis of Morphology. To which is added The Principles of 
Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. tos. 6d. 

Vol. II. Puysiotocicat. Borany. I. Outlines of the 
History of Phenogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D. 8vo. Ios. 6d. 


The STUDY of the BIOLOGY of 
FERNS by the COLLODION METHOD. For Advanced 
and Collegiate Students. By GEORGE F. ATKINSON, 
Ph.B. 8vo. 8s. 6d. net. 

FLOWERS, FRUITS, and LEAVES. 
By LORD AVEBURY. With numerous Illustrations. 
Crown 8vo. 45. 6d. [Nature Series. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 
tion. By LORD AVEBURY. Crown 8vo. 4s. 
[Nature Series. 
The COLOURS of FLOWERS, as 


Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 35. 6d. [Nature Sertes. 


THE DAHLIA: Its History and Culti- 
vation. By RICHARD DEAN, F.R.H.S., and Others. 
Illustrated. Crown 8vo, Price 1s. 6d. (paper, Is.) 

The BOOK of the ROSE. By Rev. A. 
FOSTER-MELLIAR. Illustrated. Extra Crown 8vo. 
8s. 6d. net.° 

BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 


TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


& CO.”S BOOKS 


FOR 


OF BOTANY. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, M.A., F.R.S., F.L.S. 
With Illustrations. Crown 8vo. 6s. [Nature Series. 


TEXT-BOOK of the DISEASES of 
TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE. With a Preface by Prof. H. 
MARSHALL WARD, F.R.S. With numerous Illustrations. 
8vo. 10s. net. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 6d. 


DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused by Fungi. By W. G. 
.» M.A.I. With 143 Illustrations. Fcap. 

vo. 45. 6d. 

THE SOIL: ITS NATURE, RELA- 


TIONS, AND FUNDAMENTAL PRINCIPLES OF 
MANAGEMENT. By Prof. F. H. KING. Feap. 8vo. 


IRRIGATION AND DRAINAGE. 


Principles and Practice of their Cultural Phases. By Prof. 
F. H. Kino. Globe 8vo. 6s. [Zhe Rural Science Series. 


THE FARMSTEAD. The Making of 
the Rural Home and the Lay-out of the Farm. By Prof. 
J. P. ROBERTS. Illustrated. Globe 8vo. 4s. 6d. net. 
[Zhe Rural Science Series. 


FARM AND GARDEN INSECTS. 


By WILLIAM SOMERVILLE, D.CEc. (Mon.), D.Sc. (Dun. ). 
With Forty-six Illustrations. Pott 8vo., Is. 
Char- 


FERTILISERS: The Source, 
acter, and Composition of Natural, Home-made, and 
Manufactured Fertilisers, and suggestions as to their use 
for different crops and conditions. By Prof. EDWARD V. 
VooRHEES. Globe 8vo. 4s. 62. 

BUSH FRUITS. A Horticultural Mono- 
graph of Raspberries, Blackberries, Dewberries, Currants, 
Gooseberries, and other Shrub-like fruit. By Professor 
FRED W. CARD. Globe 8vo. 5s. net. 

THE SPRAYING OF PLANTS. By 


E.G. LODEMAN. Globe 8vo. 4s. net. 
[Zhe Rural Science Series. 


LECTURES ON THE EVOLUTION 
DovucG tas H. CAMPBELL, Ph.D. 


VEGETABLE CULTURE. A Primer 


for Amateurs, Cottagers, and Allotment Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. WRIGHT. 
With Thirty-eight Illustrations. Pott 8vo. Is. 


A PRIMER of PRACTICAL HORTI- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. ts. 


GARDEN FLOWERS and PLANTS. 


A Primer for Amateurs; By J. WRIGHT, F.R.H.S. 
With Fifty Illustrations. Pott 8vo. Is. 


GREENHOUSE AND WINDOW 


PLANTS. By CHARLES COLLINS. Edited by J. 
Wricut, F.R.H.S. With Thirty-eight Illustrations. 
Pott 8vo. Is. 


THE CHEMISTRY of the GARDEN. 
A Primer for Amateurs and Young Gardeners. By HER- 
BERT H. COUSINS, M.A. With an Introduction by 
J. Wricut, F.R.H.S. Pott 8vo. Is. 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN & CO”S NEW BOOKS. 


1900 ISSUE READY NEXT TUESDAY, 
THE 


STATESMAN’S YEAR-BOOK. 


Statistical and Historical Annual of the States of the World, for the Year 1900. 


Edited by J. SCOTT KELTIE, LL.D., 
Secretary to the Royal Geographical Society. Thirty-sixth Annual Publication. Revised after Official Returns. 
Crown 8vo. 10s. 6d. . 


MICRO-ORGANISMS AND FERMENTATION. 


By ALFRED JORGENSEN, 


Director of the Laboratory for the Physiology and Technology of Fermentation at Copenhagen. Translated by ALEX. K 
MILLER, Ph D., F.I.C., and A. E. LENNHOLM. Third Edition, completely Revised. With 83 Illustrations. 8vo. Ios. net. 


TEXT-BOOK OF 


By KARL A. VON ZITTEL, 
Professor of Geology and Palzontology in the University of Munich. Translated and Edited by CHAS. R. EASTMAN, Ph.D., 
Assistant in Paleontology in the Museum of Comparative Zoology at Harvard. With 1476 Woodcuts. Medium 8vo. 255. net. 
*.* This English Edition is revised and enlarged by the Author and Editor in collaboration with numerous Specialssts. 
SCIENCE GOSSIP.—* The first volume of the most accurate work on fossils that has yet been issued. The drawings, 
having been well executed as woodcuts, are most excellent, so that we have altogether a remarkable book, and one that every one 
interested in fossils should make an effort to obtain.” . 


AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


By the late T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand, 
and W. NEWTON PARKER, Ph.D., Professor of Zoology at the University College of South Wales and Monmouthshire, 
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